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a p p e a r  t o  ft© i n  00*0x 1101* w im  m e . iv i -
dlpben^X proposed eqr Kaufior#
: . . . . . .  .- '
(1 )  ■. 4»Hyd2*03cylTOinodiph©2^I# 4 * n itx » o iso m o tb y la ta ln p d ip h esi7 l, aoicL/
i ^ b o i i s o jH iy d r o x f ^  ^»aoot j la ia lB o d ip iio t^ r l  d i d  n o t  efeow t h e  \
migration- reactions ch a rac te ris tic  of th e ir  lOX IISOJiOl'i: !ml©£U€33 * X
N-
4^Diaoet^lIi^tlro5C7Xaa4l2K)dlr"'w;xr2r was concerted fcy hydrochloric 
sold into 3**diXoro*4 h i* . .
(2} AXk&Xofdal s a l t s  o f  2 « o ^ b o ^ 7 diS&©2i f l ^  d lp h e n ic  m h l» .  a n d
metliyX liy d ro p c :i d lp h o m te  w e re  c r y s t a l l i s e d  w i th o u t  i n d i c a t i o n.•■.**•• • • '
o f  r e s o l u t i o n  i n t o  o p t i c a l l y  a c t i v e  e x p o n e n t s *  - /.. |
{5}- fh s condensation products o f beasi&ina with tcn sil*
hensbin, and diacefcyX'wsre found not to  he of a siuplo 
character# - - ' •
t i ) . ^otramothylhonsidine when n itra te d  u varying . . 
eonditlons gave r is e  to  position.Isom erides orilf*
An 4dticrnative f o rm u la  f o r  diphenyl s u g g e s te d  'by Corner 
{I l a tn r e j  1825* I l f , * 4 5 8 ) c a n n o t  b e  o f  w id e  r e p l i c a t i o n *  s ln e o  
i t  has now Lw^i sno..,i th a t the uv cfcive hydrogen d o  * in  both 
d ^ d im e th y la m in o d ip h o u ^ l a n d  4**h;df & ty d lp h en y l i s  i l  i n  i f  to 
Shnujitioru ”:'
■-■-a. ■' ' . . \
£“"* antecedent cul\at i iu t io n  in  the d irecting  group la > 
of considerable importance in  doteBalniKg the position  talton ' i. •■ 
b j .the entering-radiaXe follows from the re su lts  oh^-hmd in  h 
the n itra tio n  of 4**bens^Xid0ne^sinocliphonyXj 4~acet~rlw na~ :C~ 
U i^ h c s v l*  4 ~ ^ tc l \ i£ \ ic jn lp h Q in ® lm Z m & lp h m ft$  a n d  /
tolv;onesulphonwlli^dro;;/dip]iaiXfl and in  the' bromination of 
4«aminodipheByl and. 4*hydr«y&iphenyl* fhe n itra tio n  of a 
&!* *, yl# 4^d‘ vt 'ylaainodljfcenyl# and d ^ e fc h o x y d l:!  ou;*X is  i 
described in  deta il*
""Dor i f  a t  i r e s  o f  5 j 4 - d i a n t n o d i f v o n g l  a r e  d e s c r ib e d *  a n d
p* 55* w h i l s t  a  summary o f  t h e  e x p e r im e n ta l  p a r t  ( w i th  a  
l i s t  o f  t h e  65 new compounds d e s c r ib e d }  i s  g iv e n  o n  p .  69*

The  c h e m is try  o f  d ip h e n y l  p r e s e n t s  f o r  e l u c i d a t i o n  
two u n iq u e  p rob lem s?  nam ely? t h e  s p a t i a l  r e l a t i o n s h i p  o f  th e  
tw o b e n se n e  n u c le i ?  a n d  s e c o n d ly  t h e i r  r e c i p r o c a l  a c t i o n  
a s  shown i n  s u b s t i t u t i o n  r e a c t i o n s ?  ta u to m e r ic  ch an g es?  an d  
a l l i e d  phenomena*
Two n u c l e i  Of t h e  K ek u le  ty p e  may c o n c e iv a b ly  assum e 
d i f f e r e n t  a rra n g e m e n ts  r e l a t i v e  t o  t h e i r  common bond*
X I I  i n
F o rm u la  X shows t h e  m o st s y m m e tr ic a l  c o n f i g u r a t i o n  t h a t  m ig h t 
b e  a d o p te d ?  th e  n u c l e i  b e in g  c o p la n a r i  i n  IX t h e  n u c l e i  a r e  
c o - a x i a l  b u t  t h e i r  p la n e s  a r e  a t  r i g h t  a n g le s !  w h i l s t  i n  
I I I  t h e  n u c l e i  a r e  s i t u a t e d  i n  p a r a l l e l  p la n e s *  I t  may b e  
s a i d  a t  o n ce  t h a t  e v id e n c e  f o r  a  l e s s  sy m m e tr ic a l f o rm u la ,  
c o n ta in i n g  n e i t h e r  p la n e  n o r  a x i s  o f  sym m etry? i s  e n t i r e l y  
l a c k i n g •
F o rm u la  XXI d i f f e r s  s h a r p ly  from  I  a n d  I I  i n  t h a t  
t h e  4 5 4 /p o s i t i o n s  a r e  r e p r e s e n te d  a s  b e in g  c o m p a ra t iv e ly  
c lo s e  t o  one a n o th e r ,  an d  IC a u fle r  (A n n a le n ,  1907? 351? 2 5 6 )  
drew  a t t e n t i o n  t o  t h e  f a c t  t h a t  t h e r e  w as c o n s id e r a b le  
e x p e r im e n ta l  e v id e n c e  i n  s u p p o r t  o f  t h i s  m ethod  o f  
f o rm u la t io n *  Me p o in te d  o u t  t h a t  b e n s id in e  c o n d e n se s  r e a d i l y  
w i th  o x a l i c  a c i d  (B o ro & in e , J a h r e s b e r ? 1860? 3 5 6 )?  
th io c a r b o n y l  c h lo r i d e  ( S t r a k o s c h ,  Bor*? 1872? J5, 2 4 0 ) ,  
c a rb o n y l  c h lo r i d e  (M ic h le r  an d  Zimmermann, B e r • ,  1 8 8 1 , 1 4 , 2 1 7 8 )
•%* « ?  I jR ^ id U - , l * S t r » * - W 'M k .* *  T tB U U W * % f ■■ W i*V S£  9 * ^ « a j g » r  W ^ '  %^- *J*
b y  t h e  i n t e r a c t  io n  o f  one m o le c u le  o f  hems i d  in© an d  one  o f  
t h e  c o n d e n s in g  r e a g e n t  ( s e e  a l s o  B e r* , 1 9 0 7 , 4 0 , .3 2 5 0 ).
G ain  and  M ic k le th w a i t  {J *, 1 9 1 4 , 1 0 5 , 1440} c o n d en se d  
benzidine w i th  v a r io u s  d i lc e to n e s ,  su c h  a s  b e n s i l  a n d  g ly o x a l ,  
w h i l s t  m ore r e c e n t l y  Adams , B u l lo c k ,  a n d  W ilso n  (J«  t o e r .  Oh eon 
Soc *, 1 9 2 3 , 4 5 , 521) h a v e  o b ta in e d  s i m i l a r  c o n d e n s a t io n s  
u s in g  com pounds su c h  a s  I s  a p h th a !  dahy& e» B or w e re  o t h e r  
l i n e s  o f  e v id e n c e  l a c k in g  in  s u p p o r t  o f  t h e  so  c a l l e d  X & n fle r 
fo rm u la *  G a in , G o u l th a rd , an d  M ic k le th w a i t  ( J . ,  1 9 1 2 , 1 0 1 , 
2298} s h o w e d - th a t  t h e  d i n i t r o b e n s i d i n e  o b ta in e d  fro m  th e  
p ro d u c t  o f  th e  n i t r a t i o n  o f  d i a c e ty lb e n z  id ln e  { S tra k o s e h , 
l o e .  p i t ») was n o t  i d e n t i c a l  w i th  t h a t  o b ta in e d  by  th e  
n i t r a t i o n  o f  d i p h th a l y lb e n s i d i n e  (B & ndrow ski, M o n a tsh . ,  1 8 8 7 , 
8 ,  4 7 1 ) .  B ru n n e r  a n d  W it t  (B e r , 1 8 8 7 , 2 0 , 1024} p ro v ed  
t h a t  S t r a k o s e h ? s  compound w as 3 iS^—d i n i t r o b e n z i d i n e  s i n c e  
t h e  t e t r a m in e  o b ta in e d  by  r e d u c t io n  r e a d i l y  c o n d en se d  w i th
VftC =N N=
rsf = c Tfo
w ~
b e n s  11 t o  g iv e  V, a n d  r e a c t e d  w i th  n i t r o u s  a c i d  to  g iv e  IV .
G a in , G o u l th a rd ,  an d  M ic k le th w a i t  now show ed t h a t  B and row sk i * s
d i n i t r o b e n s i d i n e  re d u c e d  to  a  t e t r a m i n e ,  w h ich  w i th  b e n s i l
g av e  th e  i d e n t i c a l  d i q u in o s a l i n e  d e r i v a t i v e  V, an d  th e y
s u g g e s te d  t h a t  t h e  m o st r a t i o n a l  e x p la n a t io n  o f  t h e s e  r e s u l t s
w as t o  g iv e  th e  fo rm u la e  V I a n d  V I I  t o  t h e  is o m e r ic
d i n i t r o b e n x i d i n e s ,
No, >------, N0<
t e t r a r a i n e s .  B rady  a n d  McHugh. ±Vfc3s i x z s £ 0 4 7 } e o n rx rm ea
t h e  r e s u l t s  o f  C a in  a n d  h i s  c o l l a b o r a t o r s  and  e s t a b l i s h e d  t h e  
c o n s t i t u t i o n  o f  S tr a k o s e h * s  compound by  c o n c e r t in g  i t  i n to  
th e  c o r r e s p o n d in g  d i n l t r o p h e n o l ,  w h ich  w as o b ta in e d  a l s o  
fro m  5 -n itro « 4 ~ h y d ro x y iG & o b erizen e  b y  th e  TTllmann m ethod#
E ven  m ore c o n v in c in g  e v id e n c e  w as fo r th c o m in g  from  th e  
s u c c e s s f u l  r e s o l u t i o n  o f  one  o f  th e  g e o m e t r i c a l ly  is o m e r ic  
d i n i t r o d i p h e n i c  a c i d s  i n t o  i t s  o p t i c a l l y  a c t i v e  fo rm s#
S c h u lz e  (A n n a len a 1880a 2 0 3 , 95 ) by  t h e  n i t r a t i o n  o f  
d ip h e n ie  a c i d  o b ta in e d  a  p ro d u c t  w h ich  h e  named /& - d i n i t r o ­
d ip h e n ic  a c id a  a n d  w h ich  S ch m id t (B ex>, 1905a 5 6 9 5745) 
p ro v e d  t o  b© 6 : 6  ^ - d i n i t r o d i p h e n i c  a c i d  by  t h e  f o l lo w in g  
sch em e:
H0^ NO coo
Ntt, H
C0,.U CO^H
CO I^ COiH
K enner a n d  S tu b b in g s  ( J . ,  1 9 2 1 , 1 1 9 , 595) toy t h e  a c t i o n  o f
— f
c o p p e r  pow der on  2 - c a r b o x y - 6 - n i t r o io d o b e n z e n e  o b ta in e d  / —
d i n i t r o d i p h e n i c  a c i d ,  q u i t e  d i s t i n c t  fro m  y0  - d i n i t r o d i p h e n i e
a c i d ,  a n d  t o  t h e s e  a c i d s  th e y  a s s ig n e d  t h e  fo r m u la e ,COiH w <vo*
Cc^ H CO^ H
T h ese  fo rm u la e  i n d i c a t e  t h a t  t h e  j  - is o m e r id e  s h o u ld  b e
c a p a b le  o f  r e s o l u t i o n  i n t o  o p t i c a l l y  a c t i v e  c o m p o n e n ts , &
r e s o l u t i o n  w h ich  w as a c t u a l l y  e f f e c t e d  toy c r y s t a l l i s a t i o n
fro m  w a te r  o f  t h e  b r u c in e  s a l t  o f  t h i s  a c i d .  4 :4 ; sesS^-*
4 s4 '- d i n i t r o d i p h e n i c  a c i d ,  op p r e p a r e d  s y n t h e t i c a l l y  fro m
2 - c h lo r o - S :5 ^ d ln i t r o l ) e n a o ic  a c i d ,  was a l s o  r e s o lv e d  i n t o  
i t s  o p t i c a l l y  a c t i v e  fo rm s . T h is  r e s u l t  w as q u ic k ly  
fo l lo w e d  b y  t h e  r e s o l u t i o n  o f  4 26 s 4 ^ t r I n i t r o d i p h e n i e  a c i d  
•{Kenner an d  C h r i s t i e ,  J* 1925 , 1 2 5 , 779} an d  o f  6 : 6 ^~ 
d ic h lo r o d ip h e n ic  a c i d  ( C h r i s t i e ,  Jam es , a n d  K en n er, S 9 1 925 , 
1 2 5 , 1948}* A p o s s i b l e  c r i t i c i s m  o f  t h e  K a u f le r  fo rm u la  w h ich  
m ig h t h a v e  a r i s e n  from  t h e  f a c t  t h a t  5 d i c a r  boxy d ip h e n y l  
an d  3 J 3 7 s S s S '-  t e t r a e a r b o x y d ip h e n y l  do n o t  fo rm  a n h y d r id e s  
(B u rto n  and  K e n n e r, J » ,  1925 , 1 2 5 , 1 0 4 3 ) i s  e f f e c t i v e l y  
r e b u t t e d  by  t h e  o b s e r v a t io n  o f  M eyer (H er* , 1 9 1 5 , 4 6 * 2298) 
t h a t  2 i2 / tBsB7 - t e t r a e a r b o x y d ip h e n y l  w i l l  n o t  y i e l d  a n  
a n h y d r id e ,  th o u g h  i t  w o u ld  b e  e x p e c te d  t o  do so  w h a te v e r  
th e  c o n f i g u r a t i o n  a s s ig n e d  t o  i t *  In  f a c e  o f  su c h  e v id e n c e  
an d  b e a r in g  i n  m ind t h a t  fo rm u la  I  c o u ld  n o t  a c c o u n t f o r  
th e  e x i s t e n c e  o f  e i t h e r  g e o m e tr ic a l  o r  o p t i c a l  i s o m e r id e s ,  
an d  t h a t  fo rm u la  I I  i s  n o t  i n  harm ony w i th  th e  e x i s t e n c e  o f  
g e o m e tr ic a l  iso m e r id e s  i t  was a lm o s t  im p o s s ib le  t o  d o u b t t h a t  
K a u f l e r ?s fo rm u la  m o st c l o s e l y  r e p r e s e n t e d  t h e  s t r u c t u r e  
o f  t h e  d ip h e n y l  m o le c u le «
MIGRATION REACTIQHS.
T h is  b e in g  so  I t  seem ed p o s s i b l e  t h a t  th o s e  ty p e s  o f  
i n a c t i o n  w h ich  in v o lv e  th e  m ig r a t io n  o f  c e r t a i n  g ro u p s  i n  
s im p le  b e n z e n e  compounds m ig h t a l s o  be e x h i b i t e d ,  u n d e r  
a p p r o p r i a t e  c o n d i t i o n s ,  by s u i t a b l e  d e r i v a t i v e s  o f  d ip h e n y l ,  
t h e  m ig r a t in g  g ro u p  p a s s in g  from  p o s i t i o n  4 t o  p o s i t i o n  4 / * 
M ig r a t io n  r e a c t i o n s  i n  th e  d ip h e n y l  s e r i e s  a n a lo g o u s  t o  
t h e  f o l lo w in g  h a v e  t h e r e f o r e  b e e n  s o u g h t ,  b u t  h a v e  n o t  b e e n
A*
-- ^
y
”»mc
v  y o n
N/0
(f>) Qc)
In  t h e  c o r r e s p o n d in g  d ip h e n y l  compounds d e c o m p o s itio n  o c c u r s  
in  e a s e s  (b )  an d  (e )*  w h i l s t  i n  e a se  ( a )  m ig r a t io n  does t a k e  
p la c e  n o t*  h o w e v er, t o  t h e  4 7 p o s i t i o n  b u t to  t h e  a d ja c e n t
3-  p o sitio n * * *
(A) A tte m p te d  m ig r a t io n  r e a c t i o n s  u s in g  4 -  h y d ro x y la m in o -  
d ip h e n y l«
By t h e  r e d u c t io n  o f  4 -  n i t r o d i p h e n y l  w i th  a lu m in iu m  
amalgam  an d  m o is t  e t h e r ,  t h e r e  was o b ta in e d  a  com plex 
m ix tu re  o f  4 -  a z o d ip h e n y l .  4 “  a z o x y d ip h e n y l , 4 — am in o d ip h en y l*  
and  4 — h y d ro x y la m in o d ip h e n y l, t o g e t h e r  w i th  unchanged  
n i t r o d ip h e n y l*  By c r y s t a l l i s a t i o n  o f  t h i s  m ix tu r e  from  
b e n z e n e , a  Z0% y i e l d  o f  4 —h y d ro x y  lam  in o d ip h e n y l  m .p . 1 5 2 -  
154° w as o b ta in e d *  ¥ b r l a n d e r  (H e r*, 1925* 58*- 1913) r e c e n t l y  
p r e p a r e d  t h i s  compound nn a c h  bekann tem  V @ rfahren%  and  
g iv e s  th e  m .p* a s  1 3 2 -1 3 4 °  * S in c e  t h e  compound w as o b ta in e d  
w i th  ra .p . 1 5 2 -1 5 4 °  many t im e s  t h e r e  i s  l i t t l e  d o u b t t h a t  
V B r la n d e r?s p ro d u c t  was im pure* th o u g h  th e  i m p u r i t i e s  w e re  
i n s u f f i c i e n t  t o  a f f e c t  h i s  a n a l y t i c a l  d a ta *
The i n s o l u b i l i t y  o f  4 — h y d ro x y  lam  in o d ip h e n y l  m i l i t a t e s  
s e r i o u s l y  a g a i n s t  m ig r a t io n  e x p e r im e n ts  u n d e r  m ild  c o n d i t i o n s .  
S u lp h u r ic  a c i d  o f  v a r io u s  c o n c e n t r a t i o n s  was t r i e d *  b u t a s  
th e  minimum c o n c e n t r a t i o n  o f  t h i s  a c id  n e c e s s a r y  f o r  s o l u t i o n  
o f  th e  hyd ro x y lam in o -co m p o u n d  a t  t h e  o r d in a r y  te m p e r a tu re  i s
The a b se n c e  o f  m ig r a t i o n  t o  th e  4 y p o s i t i o n  h a s  b e en  
c o n firm e d  by  G ilm an  and  K irb y  ( J« A m er. Ghem. S o e »* 1926* 
IB * 2190)*  b u t t h e i r  e x p e rim e n t's^ w e re  n o t  s u f f i c i e n t l y  
e x h a u s t iv e  t o  d e t e c t  t h e  m ig r a t io n  t o  th e  3  p o s i t i o n  w h ic h  
d o es  t a k e  p l a c e .
XSQJL&TiOCl Xr 010 jpryuuQ u» ua vajw» i-wwwj.wi« »«»
o f  10$  s u lp h u r i c  a c i d  a t  100° ,  a  v e ry  s m a l l  p r o p o r t io n  o f  a  
new compound was fo rm ed* T h is  s u b s ta n c e  h a s  n o t  b e e n  
th o ro u g h ly  in v e s t i g a t e d *  b u t i t  i s  'b e l ie v e d  to  be 4** 
d ip h e n y ly l -  (4 -  am ino~  3- d i p h e n y l y l }-am ine*  C gl^P h *M .C^HgPh .13% • 
When h y d ro g e n  c h lo r i d e  i s  p a s s e d  i n t o  a n  e t h e r e a l  s o l u t i o n  
o f  i-h y d ro x y l^ a m in o d ip h e n y l*  o r  when t h i s  compound i s  l e f t  
f o r  some t im e  in  c o n ta c t  w i th  s t r o n g  h y d r o c h lo r i c  a e id *  4~ 
b y d ro x y la m in o d ip h e n y l h y d r o c h lo r id e  i s  form ed* w hich* on 
h e a t i n g ,  decom poses t o  g iv e  p r i n c i p a l l y  4 -  a z o x y d ip h e n y l•
An a l c o h o l i c  s o l u t i o n  o f  h y d ro g e n  c h lo r i d e  c o n v e r t s  
4 -  h y d ro x y la m in o d ip h e n y l a lm o s t c o m p le te ly  i n t o  4~ 
a z o x y d ip h e n y l * b u t  a t  th e  same t im e  t h e r e  i s  p ro d u c e d  a  
v e ry  s m a ll  p r o p o r t io n  o f  3 c h lo ro -4 -a m in o d ip h e n y l  ( s e e  b e lo w ) .
A c e ty l  c h l o r i d e  r e a c t s  r e a d i l y  w i th  4 -  h y d ro x y  la m in o d ip h e iy l  
t o  y i e l d  some d ia c e ty l-4 -h y d rQ x y la m ln o d ip h e n y l; ,  w h ich  c a n  a l s o  
b e  p r e p a r e d  in  a lm o s t  t h e o r e t i c a l  y i e l d  by  d i s s o l v i n g  th e  
h y d ro x y la m in e  i n  warm a c e t i c  a n h y d r id e *  When t h i s  d i a c e t y l  
d e r i v a t i v e  i s  w a rn ed  w i th  s t r o n g  h y d r o c h lo r i c  a c id  i t  u n d e rg o e s  
h y d r o l y s i s  an d  s im u lta n e o u s  c o n v e r s io n  i n to  a  c h lo ro b a s e  
(m .p* 8 9 ° ) .  T he c h lo r o - b a s e  y i e l d s  a  m o n o a c e ty l d e r i v a t i v e *  
w h ich  i s  i d e n t i c a l  w i th  th e  p ro d u c t  o b ta in e d  by  th e  c h l o r i n a t i o n  
o f  4 - a e e ty la m in o d ip h e n y l  i n  a c e t i c  a c id  s o lu t io n *  I t  
a p p e a r s  e x tra -  e l y  p r o b a b le  t h a t  t h e  o h lo r o - b a s e  i s  3 - c h lo r o - 4 -  
a m in o d ip h e n y l*  an d  an  u n s u c c e s s f u l  a t te m p t  w as made t o  c o n v e r t  
i t  i n t o  3 s 4 -d ia m in o d ip h e n y l  by  th e  a c t i o n  o f  ammonia u n d e r­
p r e s s u r e .  A t t h i s  p o i n t  S c a rb o ro u g h  a n d  W a te rs  ( 1 . ,  1926*
129* 557) d e s c r ib e d  th e  o r i e n t a t i o n  o f  5 -e h lo ro ~ 4  a m in o d ip h e n y l 
i n  a  p a p e r  on  t h e  c h l o r i n a t i o n
(B) A tte m p te d  m ig r a t io n  r e a c t i o n  using ; 4- 
d ip h e n y l«.
M e th y la m in o d ip h e n y l was p r e p a r e d  by t r e a t i n g  4~ 
a e e ty la m in G -  d ip h e n y l  w i th  sodium  an d  m e th y l i o d id e * fo l lo w e d  
N H f h ,  W e . N - F t a  W H  • N o  W e.ty .  H
—
by e l i m in a t i o n  o f  t h e  a c e t y l  g roup*  an d  was p u r i f i e d  by  
c o n v e r s io n  i n t o  i t s  n i t r o s o - d e r i v a t i v e *  Any 4 -a m in o d ip h e n y l 
p r e s e n t  w as th u s  e l im in a te d  i n  t h e  fo rm  o f  4 -d ia a o m e th y l-  
am in o d ip h e n y l  * w h ic h  i s  v e ry  r e a d i l y  s e p a r a t e d  from  4« 
n i tro s o m e th y la m in o d ip h e n y l*  T h is  l a t t e r  compound* '?■ b o th  
a lo n e  and  when su sp e n d e d  i n  e t h e r  ( i n  w h ic h  i t  i s  o n ly  
s p a r i n g ly  s o lu b le } *  w as m ix ed  w i th  an  a l c o h o l i c  s o l u t i o n  o f  
h y d ro g e n  c h lo r id e *  w hen a  slow  r e a c t i o n  e n su e d  w i th  e v o lu t i o n  
o f  g a s*  Mo n i t r o s o - 4 - a e th y l a m in o d ip h e n y l  was p r e s e n t  
i n  t h e  r e a c t i o n  m ix tu re *  w h ic h  was fo u n d  t o  c o n s i s t  m a in ly  
o f  4 -m e th y la m in o d ip h e n y l t o g e t h e r  w i th  a  l i t t l e  o f  th e  
u n c h an g e d  n i t r o s o  compound*
(C ) A tte m p te d  m ig r a t io n  r e a c t i o n s  u s in g  4 -h y d ro x y ”4 j ~ 
a m ln o d ljD h en jl.
The m ig r a t io n  o f  a c y l  g ro u p s  from  oxygen  to  n i t r o g e n  
h a s  b e e n  d e m o n s tra te d  i n  s e v e r a l  w a y s . B & ttc h e r  ( Ber-«* 
1883* 16* 629} o b ta in e d  N -b e im e y l-o -a rn in o p h e n o l by th e
O.C.CfcHs
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4 1 5 2 0 6 8 1 s t  s e q . )  h a v e  g iv e n  num erous exam ples o f  th e
>aaM’Wr-a», ^
c o n v e r s io n  o f  H -ao& yl-o~am inopheno  1 s  i n t o  K -b e n zo y l-O -
NH fto E , i c t N H & z Nc^oiy
L . OH ?  V  J o f k ,  X  X
a e e ty  1 -  £*»am inopheno 1 s by b e n s o y la t ia n *  The f a c i l i t y  w i th  
w h ic h  m ig r a t io n  o c c u rs  i s  shown by th e  fo l lo w in g  e x p e r im e n t 
o f  Auwers {B ar* , 1900> 33# 1923)5
CfeH5.NH^
The m ig r a t io n  o f  a n  a c e t y l  g ro u p  i n  a n  5~ am Inopheno l h a s  
now b e e n  shown In  a  v e r y  s im p le  m anner* When a c e ty l-o y -  
b e n z y lid e n e a m in o p h e n o l i s  b o i l e d  w i th  w a te r  b e n z a ld e h y d e
OH
1 c^ 5^Hq N=CHCfeH5W* CH-C^ Hg
i s  e l im in a te d  and  H ~ acety l^£«*am inophenol c r y s t a l l i s e s  o u t  
i n  a  p u re  c o n d i t io n *
U n f o r tu n a te ly  i t  was n o t  fo u n d  p o s s i b l e  t o  i s o l a t e
4 -b e n z y lid e n e a m in o -4  ^ -a e e to x y d lp h e n y l  i n  a  pui*e c o n d it io n #  
b u t  n e v e r t h e l e s s  t h e  im pure  p ro d u c t  on  b o i l i n g  w i t h  w a te r  
r e v e r t e d  t o  4 -a m in o -4 « h y d ro x y d ip h e n y l w i th o u t  any  m ig r a t io n  
t a k in g  p la c e *  The m ethod  o f  H a l fo r d  ( l o c . e l t ) was
4* ~hydre:5yaxphenyi,*  w xtnouo  u a e  p a ^ a 't te a io a  vm. ** *£»«*« 9  ^
4^baHSOjlaij3iBo«4/ *fey^ro-Z7dip^en2ri*. f i i i a , r e s u l t '  w as c o n f irm e d  
i n  a  r e c e n t ,  p a p e r  .b y -H a lfo rd  a n d  .C lark. Cl*  te e n *  Cham* S o o *» 
19205: 485  '4 8 3 ) * .  ;. I t  may be  m e n t io n e d : t h a t -  4*sia iiio*4  
fey d ro x y d ip h en y l o n  b o i l i n g  f o r  5 h o u rs-■ w i th  a c e t i c  acid*, 
c o n ta in in g  a c e t i c  a iib y d p Id a 5 d i d  n o t  g iv e  4 - a c e t  ylam ino«-4 
h y d ro x y d ip h e n y l a s  r e c o r d e d  by  f.Huber- (B er*>  18945 27*- £ 8 2 9 ) 5. 
b u t  4 -* aee ty lax a in o -4  ^ a e e to x y d ip h e n y l  * t h i s  d is c r e p a n c y  
I s  p r o b a b ly  a c c o u n te d  f o r  by  t h e  f a c t  t h a t  t h e  d i a c e t y l a t e d  
compound i s  r e a d i l y  c o n v e r te d  ■ i n t o  4~ac e ty la m in o * i  ^ h y d r o x y d ip h -  
e n y l  by s e v e r a l  c r y s t a l l i s a t i o n s  . fro m  a q u e o u s  e t h y l  a lc o h o l  *
fHIS 1^0 "3*10  ft X H H 3PSS. ~
f h e  K a u f le r  f o r m u la ’s u g g e s t s  t h e  p o s s i b l e  e x i s t e n c e  o f  
so  m any g e o m e t r i c a l ’ is o m e rs  t h a t  t h e r e ' s h o u l d ' b e  l i t t l e  
d i f f i c u l t y  i n  a d d in g  t o  t h e  num ber a l r e a d y  d e s c r ib e d #  The 
l i t e r a t u r e  shows t h a t  two d i n l t r o t e t r a m e t h y l b a n s i d i n e s  h a v e  
b e en  d e s c r ib e d *  w h ic h  on r e d u c t i o n  g iv e  d ia m in e s  o f  a lm o s t  
i& en t l e a l . m e lt  lu g .. p e  i n t ' * . 8  In c  e  t h e  iso m e r  i c  
d i n i t r  © b e n z id in e s  o n  r e d u c t io n  g iv e  t e t r a m in e s *  w h ic h  th o u g h  
d i s t i n c t *  y i e l d  t h e  same d iq u in o x a l in e  d e r i v a t i v e  w i th  
h e i iz i l*  i t  seem ed p o s s i b l e  t h a t  i n  th is ,  p a r t i c u l a r  e a s e  
i n t e r  c o n v e r s io n  to o k  p la c e  d u r in g  r e d u c t io n *  . 2 S.2 7-— ■,
B i n i t  r o t  e t r a m e th y lb e n z id in e  {m*p* £ 8 0 ) w as p r e p a r e d  b y  t h e  
n i t r a t i o n '  o f  te t r a m e th y lb e n ^ x d in e  I n  sd jp h u rie  a c i d  s o lu t io n *  
a n d  fro m  i t . t h e  c o r r e s p o n d in g  d ia m in e  (m»p« 1 6 6 ° )  was 
o b ta in e d  b y  r e d u c t i o n . {b llm an n  an d  B i e t e r l e *  B e r 1904*
37* £ 8 )*  M lc h le r  a n d  F a t  t i n s  on  (B gr»* 1-881* 14* 2 1 6 4 ) ' 
fo u n d  th a t :  t h e  a d d i t i o n  o f  sod ium  n i t r i t e  t o  a  s o l u t i o n  o f  
t e t  ram e th y  I b e n a id in e  i n  h y d r o c h lo r i c  a c i d  g av e  a  d i n i t r o  : 
d e r i v a t i v e  nup* 188%  w h ic h  on  r e d u c t i o n  w as c o n v e r te d  i n t o
e x p e rim e n t*  and  e v e n  toy an  im proved  m ethod  o n ly  o b t a i n  a  
lo w e r m e l t in g  p r o d u c t .  I t  h a s  b e en  fo u n d  t h a t  w hen a c e t i c  
a c i d  i s  u s e d  in  p l a c e  o f  h y d r o c h lo r i c  a c i d  a n  a lm o s t  
q u a n t i t a t i v e  'y i e l d  o f  th e  d i n i t r o  compound m .p* 188° i s  
o b ta in e d .  The d ia m in e  o b ta in e d  from  i t  was e n t i r e l y  
d i f f e r e n t  from  t h a t  o b ta in e d  by th e  m ethod  o f  U llm ann  an d  
B i e t e r l e , a s  was shown by a  d e te r m in a t io n  o f  th e  m ixed  
m e l t in g  p o in t  an d  by t h e  p r e p a r a t i o n  o f  t h e  d i a e e t y l  d e r i v a t i v e  
o f  e a c h .  2 -  I I i t r o t e t r a r a e th y  1 b e n z id in e  w as p re p a re d *  and  
was convei^ ted  by t h e  a c t i o n  o f  sodium  n i t r i t e  and  a c e t i c  
a c i d  i n to  a  d i n i t r o  d e r i v a t i v e  m .p* 1 4 5 °• T h is  r e s u l t
s u g g e s ts  t h a t  th e  d i n i t r o t e t r a m e t h y l b e n z i d i n e s  a r e  m e re ly  
p o s i t i o n  i s o m e r id e s ,  and* in d e e d  t h a t  t h e  d in itro -c o m p o u n d  
m .p* 188° i s  35 3 ^ - d in i t r o te t r a m e f c h y lb e n z id in e  (V I1 1 ) , 
w h i l s t  t h e  compound m .p . 145® i s  2 : 3 ^ - d i n i t r o t e t r a m e t h y l -  
b e n s  i d in e  (D C ). An a t te m p t  t o  s y n th e s is ©  th e s e  compounds
Ttyju ^60° -nL.fl. Ilf5 ° r0 .jV »88°
n r  w
by  B llm a n n fs m ethod  was u n s u c c e s s fu l*  p r o b a b ly  ow ing to  
t h e  f a c t  t h a t  th e y  decom pose s l i g h t l y  above  t h e i r  m e l t in g  
p o in ts *
Thus t h e  n i t r a t i o n  o f  t e t r a m e th y l b e n s id i n e  r e s e m b le s  
t h a t  o f  4 d ih y d r  oxy c lip h en y l (K unze, B er * * 1 8 8 8 , 2 1 , 5331)
and  o f  i t s  d i e t h y l  e t h e r  (H lr s c h ,  B e r .* 1889* 22* 356) i n  
t h a t  sy m m e tr ic a l  d e r i v a t i v e s  a r e  fo rm e d , an d  may be  c o n t r a s t e d
A T T m rm >  e b s o l u ^ i o i  o f  d x p b e h y ls .
A lth o u g h  th e  K a u f le r  fo rm u la  p r e d i c t s  th e  e n an tio m o rp h ism
p o s s i b i l i t y  o f  o b ta in in g ; much s im p le r  d e r i v a t i v e s  o f  . 
d ip h e n y l  i n  o p t i c a l l y  a c t i v e  fo rm s . Any d ip h e n y l  d e r i v a t i v e  
w i th  a  s u b s t i t u e n t  i n  t h e  2 o r  3  p o s i t i o n  s h o u ld  be  c a p a b le  
o f  r e s o lu t io n *  and  i t  w as d e c id e d  t o  a t te m p t  th e  r e s o l u t i o n  o f  
.2-am in o d ip h e n y l  (X ), a n d  2 -c a rb o x y d ip h e n y l  {XI},. Ho s u i t a b l e  
s a l t s  o f  X w ere  o b ta in e d *  b u t  2**c a rb o x y d ip h e n y l  y i e l d e d  w e l l  
d e f in e d  b r u c in e  an d  m o rp h in e  s a l t s .  A lth o u g h  r e p e a t e d l y
c r y s t a l l i s e d  from  v a r i o u s  s o lv e n ts *  no i n d i c a t i o n  o f  an y  
r e s o l u t i o n  was o b s e rv e d .
th o u g h  a t  f i r s t  s i g h t  th e  b e h a v io u r  o f  b e n s id in e  a p p e a rs  
t o  re s e m b le  c l o s e l y  t h a t  o f  an  oy d iam in e*  a  c a r e f u l  i n s p e c t io n  
o f  th e  l i t e r a t u r e  r e v e a l s  t h a t  t h i s  i s  by no  m eans a lw ay s  t h e  
c a s e .  B e n z id in e  c a n  be r e a d i l y  d i a z o t i s e d  w i th  e i t h e r  one 
o r  two m o le c u le s  o f  n i t r o u s  a c id *  w h e re a s  i t  i s  w e l l  known 
t h a t  £  d ia m in e s  g iv e  v e r y  s t a b l e  t r i a z o l e s ♦ Y a u b e l a n d  
S c h e u e r  {Z a i t .  F a r b .  T e x t Xnd. 9190 6 * jh  61) d e s c r ib e d  a  
compound t o  w h ic h  t h e y  a s s ig n e d  fo rm u la  X II*  b u t  s t a t e  t h a t
i t  was r e a d i l y  decom posed  by  h y d r o c h lo r i c  a c i d .  A lth o u g h
o f  t h e  compounds r e s o lv e d  by K enner*  i t  'v^ l s o / p r e d l c t ^ y  th e
S» J.g,Zi4.JL -i. V«'iXVF5? « PJIWWO JUBUiJi J. 1.ME? gi, 4.V WJS
b e n z Im in a z o le  ( X I I I )  w i th  a c e t i c  a n h y d r id e ,  b e n z id in e  g iv e s
x m
NHftC.
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d i a c e t y l b e n z id i n e  (X I? )*  M oreover th e  d i f f i c u l t i e s  o f  
i n t e r p r e t a t i o n  o f  t h e  e x p e r im e n ta l  r e s u l t s  a r e  i n c r e a s e d  i n  
th e  c a s e  o f  c o n d e n s a t io n  p r o d u c ts  o f  b e n z id in e  by t h e  
c lo s e  s i m i l a r i t y  be tw een  th e  e m p i r ic a l  fo rm u la e  o f  th e  
p o s s ib l e  p r o d u c t s .  W ith  b e n z i l*  f o r  in s ta n c e *  t h e  p ro d u c ts  
(XV) an d  (XVI) w ou ld  y i e l d  i d e n t i c a l  f i g u r e s  on an a ly sis* ?  
W h ils t  t h e  n i t r o g e n  f i g u r e  f o r  (X V II) w o u ld  n o t  d i f f e r  by 
m ore t h a n  t h e  a l lo w a b le  e r r o r .  I t  i s  u n f o r t u n a t e l y  n o t
N~C -  c = N
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p o s s ib l e  t o  d e te rm in e  th e  m o le c u la r  w e ig h ts  o f  many o f  
t h e  e o n d e n s a t io n  p r o d u c ts  owing t o  t h e i r  i n s o l u b i l i t y *
4 : 4 ^ -  D ib ro m o d ip h en y l by e l i m in a t i o n  o f  b rom ine  w ou ld  y i e l d  
a  compound (£  d ip h e n y le n e  X V III)  o f  t h e  lo w e s t  p o s s i b l e  
m o le c u la r  w e ig h t*  b u t  T u rn e r  ( J* 1915* 107* 1495) h a s  shown
2mYV xkt h a t  i t l s  s t a b l e  u n d e r  th e  c o n d i t i o n s  w h :uxftp roduc  e 
o * d ip h e n y le n e  X3X (B obb ie  and  Fox* J .*  1911* 99s 683)#  I t
h a s  now b e e n  shown t h a t  i t  i s  s t a b l e  t o  t h e  a c t i o n  o f  c o p p e r
1891* 2 4 , 720) show ed t h a t  b e n z o in  g iv e s  a  d ih y d ro q ii in o x a l in e  
o n  h e a t in g  w i th  o ~ p h e n y !e n e d ia m ln e , a n d  i t  h a s  b e e n  fo u n d  
t h a t  t h i s  c o n d e n s a t io n  t a k e s  p l a c e  r e a d i l y  in  a c e t i c  a c i d  
s o lu t io n *  B en zo in  a n d  b e n z id in e ,  u n d e r  s i m i l a r  c o n d i t i o n s ,  
r e a c t  r e a d i l y  b u t  t h e  e x tr e m e ly  i n s o l u b le  p ro d u c t  o b ta in e d  
w as o f  v a r i a b l e  c o m p o s itio n *  T h is  r e s u l t  a t  o n ce  c a l l e d  
a t t e n t i o n  to  t h e  p a p e r  o f  F e r r i s s  a n d  ‘T u rn e r  {J * ,  1 9 2 0 , 1 1 7 ,
-t/iV/MvC) -aut^ jerK>
1 1 4 0 ) , i n  w h ic h  t^ggc- r e c o r d  t h e i r  i n a b i l i t y  t o  r e p e a t  th e  
e x p e r im e n ts  o f  G ain  an d  M ic k le th w a i t  ( l o c . c l t . )  on  t h e  
c o n d e n s a t io n  o f  b e n z i l  an d  b e n z id in e *  T h is  c o n d e n s a t io n  
w as r e p e a t e d  a n d  t h e  c o n c lu s io n  o f  F e r r i e s  an d  T u rn e r ,  t h a t  
th e  p ro d u c t  i s  a  com plex  m ix tu r e ,  was c o n f irm e d . A g a in , 
a l th o u g h  d i a c e t y l  g iv e s  XX w i th  o -p h e n y le n e d ia m in e  ( G a b r ie l  
a n d  Bonn, B e r », 1907, 4 0 , 4 8 5 2 ) , w i th  b e n z id in e  i t  y i e l d s  a
v e ry  i n s o l u b le  p r o d u c t ,  w h ic h  
a n a l y s i s  show ed n o t  to  be hom ogeneous. 
M oreover F e r r i e s  a n d  T u rn e r  ( l o c .  e f t .)
°YY~°" showed t h a t  t o l  i d in e  and
a o e ty la c e to n e  r e a c t  t o  g iv e  XXI, a n d  b e n z id in e  and  
b e n z o y la e e to n e  t o  g iv e  X X II, w h i l s t  B e n n e t t  a n d  T u rn e r
MHi
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( l o o ,  e i t . )  h av e  shown t h a t  th e  compound t o  w h ic h  B arrd low skl 
R u s s . P h y s * Ohem* S o c . ,  1 8 9 1 , 2 3 , 69) h a d  a s s ig n e d  
fo rm u la  X X III , i s  a c t u a l l y  r e p r e s e n te d  by  XXIF* A r e l e v a n t  
f a c t  i s  t h a t  4 ;4 ^ - & in i t r o d ip h e n y l  w i l l  n o t  fo rm  a n
G r
compound (XXVI) ( T u rn e r ,  l oc» c i t ) * M oreover# 3 s 5 / s6 s6 / -» 
te tra ^ a m in o d ip h e n y X  i s  e a s i l y  c o n v e r te d  i n t o  t h e  c o r re s p o n d in g  
d iam lnoe& rbazo  l a # w h ic h  e x h i b i t s  no te n d e n c y  t o  fo rm  th e  
& i~ im ide  (T auber#  B e r . , 1 0 9 2 , 2 2 , 5 0 1 4 ) , th o u g h  th e  am ino 
g ro u p s  s h o u ld ,  on  th e  K a u f le r  f o r m u la ,  be  s i n g u l a r l y
f a v o u r a b ly  s i t u a t e d  f o r  
c o n d e n s a t io n .  O nly  one 
c o n c lu s io n  c an  be  draw n from  th e s e  e x p e r im e n ts , n a m e ly , t h a t  
th e  c o n d e n s a t io n  p ro d u c ts  o f  b e n z id in e  c a n n o t  be s a i d  t o  g iv e  
a n y  p ro o f  o f  th e  c o r r e c t n e s s  o f  t h e  K a u f le r  fo rm u la*  T h ere  
i s  e v e ry  p r o b a b i l i t y  t h a t  when t h e  compounds o f  d e te rm in e d  
m o le c u la r  w e ig h t  a r e  r e - e x a m in e d , -theywDlbe fixmdof typeXXIV a n d n c t  
typeXXIII* R e c e n t ly  Kuhn and  Z u m s te ln  (B e r *, 1926 , 5 9 , 4 8 8 ) h a v e  
c a l c u l a t e d  th e  d i s t a n c e  b e tw een  t h e  am ino g ro u p s  i n  b e n z id in e  
fro m  i t s  d i s s o c i a t i o n  c o n s ta n t s  i n  50% m e th y l a l c o h o l ,  a n d  
t h e  v a lu e  o b ta in e d  c l e a r l y  i n d i c a t e s  t h e  s t r u c t u r e  HHg. £?$!%*
OoJ ia ♦ HBp 3 fuA; i •b -k * 1 Cfe H4.. NHj,
By a n  e x t r a o r d in a r y  c o in c id e n c e  j u s t  when th e  c h e m is tr y
o f  t h e  c o n d e n s a t io n  p r o d u c ts  w as b e in g  v iew ed  w i th  j u s t  
s u s p ic i o n  t h e  e v id e n c e  f o r  th e  K a u f le r  fo rm u la  b a s e d  on  th e  
e x i s t e n c e  o f  o p t i c a l  a n d  o f  g e o m e tr ic a l  iso m e r  Id e s  w as shown 
t o  be I n v a l id *  Le F e v re  an d  T u rn e r  ( J . ,  1 9 26 , 1 2 9 , 1759) 
h ave  shown t h a t  R androw skxT s d i n i t r o b e n z i d i n e  i s  a c t u a l l y  
2 :S —d i n l t r o b e n z l d i n e ,  an d  t h e r e f o r e  n o t  a  g e o m e tr ic a l  
Iso m e rId a  o f  S t r a k o s c h ' s  - d i n i t r o b e n z i d i n e .  F u r th e r
C h r i s t i e ,  H o ld e rn e s s ,  an d  K en n er ( J « ,  1 9 2 6 , 1 2 9 , 671). h av e
p ro v e d  t h a t  - d i n i t r o d i p h e n i c - a c  id  i s  n o t  a  g e o m e tr ic a l
by m eans o f  i t s  q u in in e  s a l t  * T hus * i t  a p p e a rs  t i m t  a u i
th e  e v id e n c e  w h ic h  h a s  c a u s e d  th e  K a u f le r  fo rm u la  t o  occupy  
su c h  a d o m in an t p o s i t i o n  i n  d ip h e n y l  c h e m is try  f o r  a lm o s t  
tw e n ty  y e a r s  h a s  v a n is h e d ,  an d  t h a t  t h e  r e l a t i v e  p o s i t i o n s  
o f  t h e  n u c l e i  i n  t h e  d ip h e n y l  m o le c u le  i s  s t i l l  a n  open  
q u e s t io n *  E x c e p t f o r  t h e  d i s c o v e r y  o f  t h e  e x i s t e n c e  o f  
o p t i c a l  i s o m e r id e s ,  th e  p o s i t i o n  i s  now i d e n t i c a l  w i th  t h a t  
i n  1905 d e s c r ib e d  a s  f o l lo w s  by M eyer a n d  Ja c o b s o n  5,h ab en  
d ie  T h a ts a e h e n  M a h e r  k e i n e r l e i  A n h a lt s p u n k te  f u r  d i e  
Annahme e i n e r  d e r a r t i g e n  B eh in d e ru n g  d e r  f r e i e n  B r e h b a r k e i t  
d e r  Benzoik©foe g e g e n  e in a n d e r  e rg e b e n 14 (L eh rb u ch  d&r 
O rgani& chen  Gheraie) *
A lth o u g h  fo rm u la  I  i s  u n a b le  t o  a c c o u n t  f o r  t h e  
e x i s t e n c e  o f  o p t i c a l  is o B ie r id e s ,  fo rm u la  IX i s  a b le  t o  do 
s o ,  an d  a p p e a rs  to  be m ore i n  harm ony w i th  t h e  f o l lo w in g  
o b s e r v a t io n s *  D ip h e n ic  a c i d  and. i t s  d e r i v a t i v e s  n o t  
o n ly  g iv e  r i s e  t o  a n h y d r id e s ,  b u t  a l s o  t o  f lu o r e n o n e  4 -  
c a r b o x y l ic  a c id s  (d rS h e  an d  K e n sc h ln g , H e r*, 1 8 8 0 , 1 5 , 
15051. Underwood an d  Kochinann, J« Am er, Ghent* S o c *, 1924 , 
4 6 , 2069 )*  The K a u f le r  fo rm u la  r e q u i r e s  a  ch an g e  o f
c o n f i g u r a t i o n  to  t a k e
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 p la c e  d u r in g  one o f  th e s e  r e a c t i o n s ,
w h i l s t  on fo rm u la  I I  b o th  r e a c t i o n s  a r e  e q u a l ly  p o s s ib le *
.COOH
HE
COOH
T he a n n ex e d  t a b l e ,  c o m p ile d  from  K e n n e r?s  r e s u l t s ,  
i l l u s t r a t e s  th e  same p o i n t ,  t h a t  c h a n g e s  o f  eonfIguration^ncLuW ^db
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F o rm u la  IX d o e s  n o t  r e q u i r e  t h a t  m o n o su b st i  t u  t e d  d e r i v a t i v e s  
su ch  a s  & - o a r h o x y d ip h e n j l  s h o u ld  be  c a p a b le  o f  r e s o l u t i o n *  
s in c e  m o le c u la r  asym m etry  f i r s t  a p p e a r s  i n  d i s u b s t i tu te d  
d e r i v a t i v e s *  w h ic h  b e a r  a  c lo s e  re s e m b la n c e  t o  t h e  
benzophenone  l a c to n e  (XXVII) r e s o lv e d  by  M i l l s  a n d  llo d d e r 
( J .  1920* 117* 1 4 0 7 ; J* 1921* 119* 2 0 9 4 ) .  The no rm al a n d
I
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b e in g  o b ta in e d *  A s i m i l a r  f a i l u r e  a t t e n d e d  t h e  c r y s t a l l i s a t i o n  
o f  th e  b r u c in e , th e  m o rp h in e , a n d  th e  s t r y c h n in e  s a l t s  o f  
• m e th y l h y d ro g e n  d i p h e n a te «
Y et a n o th e r  s u g g e s t io n  r e g a r d in g  th e  a s y m e t r y  o f  
d ip h e n y l  compounds h a s  b e en  p u t  fo rw a rd  by b u r n e r  {M a tu re ,
1923 , 1 1 2 , 4 3 9 ) ,  b a se d  on  th e  e x is te n c e  o f  a  p e rm a n en t 
p - p /  bond i n  d ip h e n y l  compounds* F o rm u la  XXVXII show s
t h a t  t h e  c a rb o n  a tom s i n  
p o s i t i o n s  1 ,  1 / ,  4 ,  a n d  4 
a r e  e a c h  a t t a c h e d  t o  f o u r  
d i f f e r e n t  g ro u p s .  O b v io u s ly  i t  i s  q u i t e  s u f f i c i e n t  f o r  
asym m etry  t o  assum e t h a t  one n u c le u s  i s  i n  th e  Dewar p h a se  
{%XXX), a  c o n d i t i o n  assum ed  by  K auffm ann ( H e r . ,  1 9 0 1 , 3 4 ,
882) t o  e x p la in  th e  p ® s u its  
o b ta in e d  i n  e x p e r im e n ts  on 
lu m in e s c e n c e . S in c e  
d ib e n z o q u in o n e  and  a l l i e d  com pounds h av e  b e e n  d e s c r ib e d  
( W i l l s t i t t e r ,  B e r . ,  1 9 0 5 , m ,  1232 ; A n n a le n ,  1 9 0 8 , 565 , 3 2 3 ) ,  
t h e  p r o b a b i l i t y  o f  th e  e x i s t e n c e  o f  su c h  a  s t r u c t u r e  a s  X X VIII 
i s  g r e a t l y  i n c r e a s e d .  A p p a re n t ly  K enner (M a tu re , 1 923 , 112 , 
5 3 9 ) a c c e p ts  th e  s u g g e s t io n  a s  a  d i s t i n c t  p o s s i b i l i t y ,  b u t  
Dowry ( i b i d . ,  854) q u e s t io n s  t h e  p h y s i c a l  m eaning o f  su c h  a  
fo rm u la  a n d  p o i n t s  o u t  t h e  n e c e s s a r i l y  u n s t a b l e  n a tu r e  o f  
a  p - l i n k i n g ,  w h ich  s h o u ld  be r e g a r d e d  a s  i n d i c a t i n g  o n ly  th e  
e x i s t e n c e  o f  f r e e  a f f i n i t i e s  on t h e  1 an d  4 c a rb o n  a to m s , o r  
o f  an  e l e c t r o v a l e n c y  b e tw een  th em . T h e re  a p p e a rs  t o  he n o t
s u b s e q u e n t  to  t h e  i n t r o d u c t i o n  o f  a  s u i t a b l e  g ro u p  i n  th e  
o t h e r  p - p o s i t i o n  w ould  b e  s t r o n g l y  i n d i c a t i v e  o f  seme su c h  
d i r e c t-  c o n n e c tio n *  The f o l lo w in g  r e a c t i o n s  a p p e a r  t o  she®' 
th e  p r e s e n c e  o f  an  i n t im a te  c o n n e c t io n  b e tw een  th e  1 an d  th e  
4  p o s i t i o n s  i n  some b e n se n e  d e r i v a t i v e s *
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I t  was fo u n d  t h a t  4 -d im e th .y la m in o d ip h e n y l r e a c t s  w i th  
n i t r o u s  a c i d  to  g iv e  5 -n itro -4 « d ira e th y ls « H in o d ip h e n y l*  an d  
on  th e  o t h e r  hand  w o u ld  n o t c o u p le  w i th  h e n n a Id e h y d e , ?/hen 
4 « h y d ro x y d ip h e n y l was t r e a t e d  w i th  e x c e s s  o f  n i t r o u s  a c i d ,
5 - n i t r a - 4 - h y d ro x y & ip h e n y l  r e s u l t e d *  S c a rb o ro u g h  a n d  
W a te rs  ( lo c *  o l t ) a n d  F* H. R o b in so n  (1 * , 1926 , 1 2 9 , 1239} 
h av e  shown t h a t  I <* c h i  o r  o -  4 -  a  e e t  y 1 am i.no d ip h e n y l  i s  r e a d i l y  
t r a n s fo rm e d  in to  3~ c h i  o r  o~4 -  a c e  t y  lam  in o d  ip h e n y l  * I t  was 
hoped  t h a t  ev en  m ore d e c i s i v e  e v id e n c e  w ou ld  be o b ta in e d  by  
s u b m i t t in g  4 -h y d ro x y d ip h e n y l  t o  th e  H eInier ~Tiemaxm r e a c t i o n .  
A uw ers and  h i s  c o -w o rk e rs  (B o r . ,  1902 , 5 5 , 468} have  
e o n o lu s I v e ly  d e m o n s tra te d  t h e  m echanism  o f  t h i s  r e a c t i o n .
In  t h e  c a s e  o f  £ ~ c r e s o l  th e  c o u rs e  o f  th e  r e a c t i o n  i s  
i n d i c a t e d  i n  th e  fo l lo w in g  schem e?
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The t h r e e  p o s s i b l e  p ro d u c e s  fro m  4* h y d ro x y d ip h en p rl a r e  : 0H
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I t  w as fo u n d  t h a t  o n ly  one p ro d u c t  was o b ta in e d *  b u t t h e
y i e l d  was s m a l l .  I t s  r e a d y  s o l u b i l i t y  an d  m e l t in g  p o i n t
i n d i c a t e  th e  c o n s t i t u t i o n  a s  3* a 1dchydo- 4 - h y d ro x y d ip h e n y l 
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The e x p e r im e n ts  w h ic h  h av e  b e en  r e c o r d e d  seem to  e n a b le  
th e  f o l lo w in g  c o n c lu s io n s  t o  b e  draw n?*
(1 ) F r e e  r o t a t i o n  o f  th e  two n u c l e i  I s  p o s s ib l e  i n  a l l  
l i g h t l y  s u b s t i t u t e d  d ip h e n y l  d e r i v a t i v e s • 
m  In  c e r t a i n  com pounds, o f  w h ic h  6 : 6 y/ *d I  c h i  o ro d  ip h e n lc  
a c i d  an d  6 s6 ^ - d in i t r o d ip h e n ic  a c i d  a r e  t h e  
s im p le s t  exam ples*  f r e e  r o t a t i o n  i s  i n h ib i t e d *
(3 )  T h ere  i s  no e x p e r im e n ta l  e v id e n c e  w h ic h  d i s a g r e e s  
w i th  t h e  fo l lo w in g  h y p o th e s is *  t h a t  i n  t h e  
compounds m e n tio n e d  i n  (2 ) t h e  n u c l e i  h a v e  a
c an  be a c c u r a t e l y  r e p r e s e n te d  by th e  K a u f le r  
fo rm u la  i s  im p ro b a b le .
8UBSTITPTIQH REACTIONS.
I t  was m e n tio n e d  a t  th e  o u t s e t  t h a t  s u b s t i t u t i o n  
r e a c t i o n s  i n  th e  d ip h e n y l  s e r i e s  a r e  o f  s p e c i a l  i n t e r e s t  i n  so  
f a r  a s  th e y  i n d i c a t e  th e  i n f lu e n c e  o f  one ben zen e  r e s id u e  
on a n o th e r .  M oreover t h e  g e n e r a l  m echanism  o f  s u b s t i t u t i o n  
h a s  b e en  so  much u n d e r  d i s c u s s i o n  r e c e n t l y  (see*  f o r  exam ple* 
Soe* Ghem. In d .*  1925* 44* 53* e t  se q # )  t h a t  i t  may be 
u s e f u l  t o  s e e  how f a r  th e  c o n c lu s io n s  t h e r e  r e a c h e d  a p p ly  
i n  th e  d ip h e n y l  s e r i e s .
The l i t e r a t u r e  shows t h a t  m o n o s u b s t i tu t io n  o f  d ip h e n y l  
y i e l d s  o n ly  th e  2 -  a n d  4*» d e r iv a t iv e s *  th u s  on
(1 ) n i t r a t i o n  2 -  and  4-* n i t r o d i p h e n y l s  (HiVbner* AnnaXein
18819 209* 5397*
(2 )  c h l o r i n a t i o n  2 -  and  4 -  c h io ro d ip h e n y ls (K ra m e rs *  A nnalen*
1887* 189* 145 )' '
(3 ) h ro m in a t io n  4 -  h ro m o d ip h en y l (S c h u ltz *  A nnalen*
1874 * 1 7 4 7  207 )
(4 ) sujphon a t i o n  d ip h e n y l - 4 - s u l  p h o n ic  a c id  (b a ts  chiiiow* J ,  Hus s .
G hem .Soc.*1872  *5*50)
T h ese  r e s u l t s  a r e  s a i d  t o  i n d i c a t e  t h a t  one p h e n y l
g ro u p  a c t s  a s  an  Oyjc d i r e c t i n g  s u b s t i t u e n t  t o  th e  o t h e r
p h e n y l group*  b u t t h i s  s ta te m e n t  w i l l  be  d i s c u s s e d  l a t e r .
The f u r t h e r  s u b s t i t u t i o n  o f  a  m o n o s u b s t i tu te d  d ip h e n y l  l e a d s
to  a . g r e a t e r  v a r i e t y  o f  r e s u l t s .  4 -  B ram od ipheny l on
r e b r o m in a t io n  g iv e s  4  i b r  omo d ip h e n y l  * a n d  on, n i t r a t i o n
a  m ix tu re  o f  4 -  brom o-4 ^ n i t r o d i p h e n y l  (XXX) an d  4 -b ram o - 
/
2 - n l t r o d i p h e n y l  (XXXI) (S c h u ltz *  l o c .  c i t . ) .  Gomberg
MB
(A n n a len * 18745 1 7 4 5  2 0 1 ) 5  an & .V iills t& tfce r (B e y . 5  1906, 39 ,  
3478) h a v e  shown t h a t  4 -  n it;ro c lIp h e n y  1 on n i t r a t i o n  g iv e s  
a  m ix tu re  o f  4 sS ^ -d in itro d ip h e H S y l (X X X III) and  4 :4 ^ -  
d i n i t  r o d i p h e n j l  (XXXIV}. S c h u l tz  an d  S t r a s s e r  ( P e r 1881,  
14 5 612) i s o l a t e d  4 ~ d i n i t r o d i p h e n j l  (X X X III) fro m  th e  
p ro d u c t  o f  n i t r a t i o n  o f  2 - n i t r o d ip h e n y l  and  I t  h a s  now 
b e en  show s t h a t  i n  a d d i t i o n  t h e r e  i s  p r e s e n t  a  c o n s id e r a b le  
N6t n»*
q u a n t i t y  o f  2 %l/- d in i t r - o d ip h e u y l  (XXXV). I t  a p p e a rs  fror-i 
th e s e  e x p e r im e n ts  t h a t  th e  n a tu r e  (£~E w  d i r e c t i n g  
c h a r a c t e r )  o f t h e  g ro u p  a l r e a d y  p re s e n t*  i s  o f  no im p o rta n c e  
when th e  se c o n d  s u b s t i t u e n t  e n t e r s  th e  u n s u b s t i t u t e d  r i n g .  
4 i 4 / ~ D ih ro m o d ip h e n y l on n i t r a t i o n  g iv e s  2 - .n i tro ~ 4 s 4  
d ib ro m o d ip h e n y l (XXXVI) (B e n n e tt  and  T u rn e r*  l o c .  c i t . )* 
w h i l s t  4 -  c a r  boxy d ip h e n y l  on n i t r a t i o n  g iv e s  2 : 4 7-  d i n i t r o -
CO, H
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4 -c a rb o x y d ip h e n y l  ( S t r a f s e r  an d  S c h u ltz *  A n n a le n * 1881* 
2 1 0 * 1 9 1 ) .
The s u b s t i t u t i o n  o f  4 -a e e ty la rn in o d ip h e n y  1 * 4 -
hyctroxyctlpn-enyx ^AAAV jli.X/ \ i a . i iy y u  aujs. W iu e r b 3 x u u . u x u « / 
an d  4 ~ & ee ty la rriin o d ip h e n y l on c h l o r i n a t i o n  g iv e s  3 ~ c h lo ro ~
4 -a c e ty la a a in o d ip h e n y  1 (XXXIK) (B e a rb o ro u g h  a n d  W ate rs  * lo o *  e i t
- m m
I n  su c h  e a s e s  t h e  o r i e n t a t i n g  in f lu e n c e  o f  th e  
s u b s t i t u e n t  e n t i r e l y  o u tw e ig h ts  t h a t  o f  t h e  p h e n y l g ro u p ,  
i n  m arked  c o n t r a s t  w i t h  t h e  n i t r a t i o n  o f  4 - f lu o r o d ip h e n y l  
an d  2 -  f  lu o r o d ip h e n y l  (Van Hove ,  lo c *  c i t »? * In  th e  
fo rm e r  e a s e  t h e r e  i s  fo rm ed  a  s m a ll  am ount o f  2~nitro«*4
f l u o r  o d ip h e n y l  XL? an d  i n  th e  l a t t e r  a  s m a ll  am ount o f
NOt
4 - n i  t ro ~ 2 ~ f lu o ro d ip h e n y  1 XL I ,  show ing  t h a t  t h e  I n f lu e n c e  o f  
th e  p h e n y l g ro u p  overcom es t h a t  o f  t h e  h a lo g e n  atom *
The num ber o f  m ore h i g h ly  s u b s t i t u t e d  d ip h e n y l  
d e r i v a t i v e s  o f  known o r i e n t a t i o n  i s  c o m p a ra t iv e ly  s m a l l .
V* H y droxyd Ipheny  1 g iv e s  r i s e  t o  3 s5 :4 / « t r i n l t r o - ^ h y d r o x y d i -  
p h e n y l X L II ( H i l l  and  H a ll*  1% A m er« ghem<» 3 q c «, 1 9055 3.3, 
i ) |  4 ~ hydroxyd  ip h e n y l  g i v e s  3 s5 s47~ t r i n l t r o ~ 4 ~ h y  d r  oxy d ip h e n y l
(XL I I I )  (G a rc ia  Banus a n d  Gu i t  e r a s ,  l o c .  c i t . ) |  a n d
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4 -a c e ty la m in o d ip h e n y l  o n  c h l o r i n a t i o n  ( b ro m in a t io n )  g i v e s  
3 2 5 $4 t r i c h l o r o - ( brom o~) - 4 - a e e ty l a m i  n o d ip h e n y l (S c a rb o ro u g h  
an d  W a te r s ,  lo c *  c i t *)» In  v iew  o f  t h e s e  e x p e r im e n ts  t h e
l a  n i t r a c i o n  de e s t a  am ina  se  p a s e  b ru sc a m e n te  d e l  mono a i  
t e t r & n i t r o d e r iv a & o ” (XL IV)* I t  h a s  now b e en  fo u n d  t h a t  t h i s  
p ro d u c t  i s  d i n l t r o ^ - n i t r o s c ^ e t h y l a m i n o d i p h e n y l  (XL?)» I t s
He
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t o y  ix e s:
c o n s t i t u t i o n  h a s  b e en  c o n firm e d  by t h e  p r e p a r a t i o n  o f  th e  
compound fro m  4 -  n l tro s o m e th y la m in a d ip h e n y l*
fh e  u n e x p e c te d  n a tu r e  o f  many s u b s t i t u t i o n  r e a c t i o n s  
i s  an  i n d i c a t i o n  o f  th e  n e ed  f o r  a  th e o r y  o f  c o n s id e r a b le  
f l e x i b i l i t y .  Such a  th e o r y  b a se d  on  th e  e l e c t r o n i c  
c o n c e p ts  o f  L ew is an d  o th e r s *  h a s  b een  a d v an c ed  by  R o b in so n  
( i n t e r  a l i a  J .  1922* 121* 4 2 7 ; J ,  S o e . Chem. I n d .* 1924*
4 3 , 1 2 9 7 ; 1925* 44* 4 5 6 ; Jv 1926* 129* 4 01 ) a n d  In g o ld
( J  • ,  1926* 129* 1310) a n d  th e  c h i e f  p o s t u l a t e s  may be 
sum m arised  a s  f o l lo w s .
(1 ) A c a rb o n  atom  w ith  a  n e g a t iv e  c h a rg e  i s  i n  a  much 
m ore r e a c t i v e  (Sfl e s s  n a t u r a l ” ) c o n d it io n *  th a n  a  c a rb o n  
atom  w i th  a  p o s i t i v e  c h a r g e .  A c c o rd in g ly  s u b s t i t u t i o n  
o c c u rs  a t  a  n e g a t iv e  c a rb o n  a to m .
(2 )  P o l a r i s a t i o n  p re c e d e s  a l l  c h e m ic a l r e a c t i o n s *
(3 ) C e r t a in  a tom s and  a to m ic  g ro u p in g s  a r e  a b le  t o  
a c t  a s  e l e c t r o n  so u rc e s*  i . e .  th e y  a r e  a b le  t o  in c r e a s e  
t h e i r  c o v a le n e y  w i th  c a rb o n  w i th  th e  a id  o f  f r e e  e l e c t r o n s  
( lo n e  p a i r s )  i n  t h e i r  o c t e t s .
(4 ) C e r t a in  o t h e r  g ro u p s  c a u se  a  d r i f t  o f  e l e c t r o n s  
to w a rd s  th e m . In  p a r t i c u l a r  may be m e n tio n e d  th e  p h e n y l 
g ro u p  w hich* a p p a re n t ly *  m ust i n  many r e a c t i o n s  be 
c o n s id e r e d  a s  a  w h o le .
x.qt;q H i g r o u p s *  i/jss j.wsi m m j r a i t ; t s r b jl& ux
two o f  t h e s e  n in e  g ro u p s  i s  shown b e lo w .
E xam ple (a )  shows c ro te n o x d  p o l a r i s a t i o n *  an d  (h )  
c r o to n o id  p o l a r i s a t i o n .
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(8 ) E l e c t r o n i c  d is p la c e m e n ts  w ith o x it c o ~ v a le n e y  
ch an g es  may o ccu r*  and  may be c o n tin u o u s  b u t  d im in is h in g  
i n  d e g re e  a lo n g  a c h a in  o f  a to m s « f M s  i s  known a s  
th e  g e n e r a l  p o l a r  e f f e c t .
A p p ly in g  th e s e  'p r i n c i p l e s  t o  s u b s t i tu t io n  i n  t h e  b en zen e
n u c le u s*  two c h i e f  e a s e s  may b e  d i f f e r e n t i a t e d . In  c a s e  (1 )
th e  g ro u p  A r e p e l s  e le c t r o n s *  a n d  s u b s t i t u t i o n  w i l l  o c c u r
i n  t h e  o~p p o s i t i o n s !  i n  c a se  (2 )  t h e  g ro u p  B a t t r a c t s  
ft ' &
e l e c t r o n s ,  and  s in c e  t h e  £  c a rb o n  atom  i s  th e  m o st n e g a t iv e  
i n  t h e  m o le c u le  b e in g  f a r t h e s t  away from  th e  p o s i t i v e  
g ro u p  B* e l e c t i o n  d is p la c e m e n t  (a )  i s  th e  m o st n a t u r a l .
The o r d e r  o f  s u b s t i t u t i o n  w i l l  be  m, £* and  j>. In  c a s e  (1 )  
a  n e g a t iv e  c h a rg e  i s  d i s t r i b u t e d  o v e r  th e  n u c le u s*  l e a d in g
c h a rg e  a c q u ire d . by p o i . a n s a r 3.011.
T h is  th e o r y  th ro w s  s cme l i g h t  on  th e  a lm o s t e n t i r e  
a b se n c e  o f  2 s 4 -  d in I t r o d ip h e n y 1 from  t h e  p ro d u c t  o f  
n i t r a t i o n  o f  .2- an d  4 -  n i t  .rod Ip h en y  I s . A p p a re n tly *  
a l th o u g h  e l e c t r o n  d is p la c e m e n t  ( a )  m ig h t be  e x p e c te d  t o  t a k e  
p la c e  i n  p r e f e r e n c e  t o  d is p la c e m e n t  {b}* t h i s  e f f e c t  i s  
m ore th a n  co m p en sa ted  by t h e  g e n e r a l  e f f e c t  o f  th e  n i t r e
g ro u p  i n  d im in is h in g  t h e  v e l o c i t y  o f  s u b s t i t u t i o n  i n  
n u c le u s  A* w h i l s t  th e  o~£ o r i e n t a t i n g  p h e n y l g ro u p  I n c r e a s e s  
t h e  v e l o c i t y  i n  n u c le u s  B . P o s t u l a t e  (4 )  dem ands t h a t  
s u b s t i t u t i o n  I n  th e  u n s u b s t i t u b e d  n u c le u s  s h o u ld  a lw ay s 
ta k e  p l a c e  i n  t h e  2 o r  4 p o s i t i o n .  The m echanism  o f  
s u b s t i t u t i o n  i n  d ip h e n y l  i t s e l f  i s  f a r  from  c l e a r  In  s p i t e
tc
o f  su c h  s im p le  s ta te m e n ts *  a s  t h a t  i n  d ip h e n y l  e a c h  o f  
t h e  p h e n y l g ro u p s  b e h av e s  to w a rd s  th e  o t h e r  a s  a  n e g a t iv e  
s u b s t i t u e n t  i n  t h e  same- m anner a s  a n y  o th e r  h y d ro c a rb o n
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r e s i d u e .  The a b se n c e  o f  3 -  d e r i v a t i v e s  i n  I t s e l f  shows 
t h a t  one n u c le u s  m ust be  d i f f e r e n t i a t e d  from  th e  o t h e r  a t  
th e  moment o f  s u b s t i t u t i o n .  T h is  i s  c o n firm e d  by t h e  
a b se n c e  o f  any  te n d e n c y  t o  fo rm  d i s u b s t i t u t e d  d e r i v a t i v e s *  
u n t i l  th e  c o n d i t io n s  a r e  c o n s id e r a b ly  a l t e r e d  ( c o n t r a s t  t h e  
n i t r a t i o n  o f d ip h e n o l*  and  o f  d i a c e t y l b e n z i d i n e ) * Many 
s u b s ta n c e s  ( e . g .  C lg ) a r e  known w h ic h  u n d e rg o  d i s s o c i a t i o n  
w i th  in c r e a s e  o f  te m p e ra tu re *  i n d i c a t i n g  a n  in c r e a s e d  
m o b i l i t y  o f  th e  b in d in g  p a i r  o f  e l e c t r o n s .  : *• ,f
d ip h e n y l  i t  may be  im ag in ed  t h a t  th e  o r b i t  o f  t h e  b in d in g  
p a i r  o f  e l e c t r o n s  in c r e a s e s  * and  i n  c e r t a i n  p h a s e s  th e  
e l e c t r o n s  a r e  d i s p l a c e d  i n  f a v o u r  o f  one n u c le u s , im m e d ia te ly  
fo l lo w e d  by p h a s e s  in  w h ich  th e y  a r e  d i s p l a c e d  i n  f a v o u r  
o f  t h e  o t h e r  n u c le u s*  A t a  c e r t a i n  te m p e ra tu re  th e
o s c i l l a t i o n  may be s u f f i c i e n t  t o  c a u se  th e  te m p o ra ry  
e l e c t r o n  d is p la c e m e n ts  shown# an d  s u b s t i t u t i o n  w i l l  o c c u r  
in  th e  2~and  4~ p o s i t io n s *
In g o ld  h a s  s u g g e s te d  a m echanism  f o r  s u b s t i t u t i o n #  and  
one o f  h i s  exam ples w i l l  be g iv en *  G roup A r e p e l s  
e l e c t r o n s  (e a s e  (1 ) above}*  The i r e  i n t e n t l y  n e g a t iv e l y  
p o l a r i s e d  o an d  £  c a rb o n  a tom s a r e  s u f f i c i e n t  to  a t t r a c t
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th e  p o s i t i v e  end o f  a n  i n e i p i e n t l y  i o n i s e d  m o le c u le  o f  th e  
r e a g e n t  (e*g* n i t r i c  a c id ) *  T h is  h a v in g  o c c u rre d #  th e  
te n d e n c y  f o r  h y d ro g e n  to  u n i t e  a s  a p o s i t i v e  io n  w i th  
■ h y d ro x y l a c t i n g  a s  a  n e g a t iv e  one# l e a d s  t o  r e a c t i o n  i n  a  
f o u r  c y c le  w i th  t h e  e l e c t r o n  d is p la c e m e n ts  show n. He
does n o t  c o n s id e r  th e  c a se  w h ere  t h e r e  i s  p r e v io u s  
s u b s t i t u t i o n  i n  t h e  d i r e c t i n g  group#  b u t i t  w ou ld  a p p e a r  
t h a t  t h i s  i s  o f  c o n s id e r a b le  Im p o rta n c e  i n  some c a s e s .  F o r  
in s t a n c e  c h l o r i n a t i o n  o f  4~ ac@ ty lam inod iph .eny l y i e l d s  
e x c l u s i v e l y  3 - c h lo r o - 4 - a c e ty la m in o d ip h e n y l  b u t  b ro m in e t io n
r e a d i l y  o b ta in e d  p u r e ,  w h e rea s  
was n o t  d e f i n i t e l y  i s o l a t e d .
H~ brom o-4 -»ae © ty lam i n o d ip h e n y l
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A gain* 4 ~ b e n z y lid e n e a jR ln o d ip h e n y l*  w h ich  can  o n ly  
u n d e rg o  n u c le a r  s u b s t i t u t i o n *  y i e l d s  on  n i t r a t i o n  i  7«* 
n i t r o - 4 - a r a in o d ip h e n y l ,  w h e re a s  4 - a c e ty la m in o d ip h e n y 1 , 
w h ic h  may f i r s t  s u f f e r  s u b s t i t u t i o n  i n  th e  s i d e  ch a in *  
y i e l d s  e x c l u s i v e l y  3 ~ n itro -4 ~ a c e ty X a m in o d ip h e n y l*
Rfb NHftc —^ NHftc. V'fb HsCttPfb
S i m i l a r  e v id e n c e  was o b ta in e d  by. a  c o m p a riso n  o f  th e  
r e s u l t s  o b ta in e d  by  th e  n i t r a t i o n  o f  t h e  j^ - to lu e n e s u lp h o n y l  
d e r i v a t i v e  o f  4 -h y d ro x y d ip h e n y 1 w i th  t h e  c o r r e s p o n d in g  
d e r i v a t i v e  o f  4 -  a ia in o d lp h e n y l * In  th e  f i r s t  c a s e  t h e  
p r i n c i p a l  p r o d u c t  o f  th e  r e a c t i o n  i s  th e  4 / - n i t r o  d e r i v a t i v e  
(XLVI) * w h i l s t  i n  th e  se co n d  in s t a n c e  th e  3 ~ n i t r o  d e r i v a t i v e  
(XLVII) i s y^*rt*u>»v/edj
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The i s o l a t i o n  o f  3s4  -d ic h lo ro -« 4 ~ a c e fy la m in o d ip h e n y l  
(X L V III) i n  th e  c h l o r i n a t i o n  o f  4 - a c e ty la r a in o d ip h e n y l  
c l e a r l y  p o i n t s  t o  t h e  f a c t  t h a t  w hen th e  g ro u p  i n  p o s i t i o n
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t h i s  s ta te m e n t  h o ld s  ev en  when b o th  g ro u p s  a r e  m d i r e c t i n g s  
f o r  3 -n i tro -4 ^ d ira e th j la m 3 .n o d lp h e n y l  o n  n i t r a t i o n  i n  s u lp h u r i c  
a c i d  s o l u t i o n  g av e  a  d i n i t r o  d e r i v a t i v e  m *p* X57»13S°* 
V orl& nder ( l o o » c i t »} h a s  d e s c r ib e d  (3? } ?4 ^*6 .1n itro*4«  
d  im et h y  lam i no d ip h e n y l* and  i t  a p p e a rs  p ro b a b le  t h a t  t h e  two 
com pounds a re  i d e n t i c a l *
S in c e  th e  4 / «* p o s i t i o n  i s  th e  n a t u r a l  p o s i t i o n  f o r
s u b s t i t u t i o n  i n  su c h  com pounds, one w ould  e x p e c t  m ig r a t io n  
s u b s t i t u t i o n  t o  be  in h ib i t e d *  a s  t h e r e  i s  no in s t a n c e  i n  
d ip h e n y l  c h e m is tr y  o f  a  r a d i c l e  m ig r a t in g  from  p o s i t i o n  4 
to  p o s i t i o n  4 / , T h is  h y p o th e s is  r e c e i v e s  s u p p o r t  from  
th e  o b s e r v a t io n  o f  S c a rb o ro u g h  and  W a te rs  ( lo c »  p i t . } t h a t
3 - e h lo ro - H ~ c h lo ro -4 - a c  e ty la m  i  no d ip h e n y l  (XL IK } decom poses 
w i th o u t  n u c le a r  s u b s t i t u t i o n *
H a lfo rd  and  C o lb e r t  ( l o c ,  c i t . ) by  b r o m in a t io n  o f  
4 « h y d ro x y d ip h e n y l o b ta in e d  a  d i'b ro m o -l-h y c iro x y d ip jie n y l*  
w h ic h  on  n i t r a t i o n  g ave  a  n i t r o d ib ro m o -4 -h y d ro x y d ip h e n y l 
(nup« 171°)*. They s u g g e s te d  t h a t  t h e  d ib ro m o p h en o l i s  
3 :5 -d ib ro m Q -4 -h y d ro :x y d ip h e n y l* w h ic h  w ou ld  i n d i c a t e  4 /~  
n l t r o - 3 ; 5 - d ibrom o-4-3Saydroxydlphenyl * a s  t h e  c o n s t  i t u t  io n  
o f  . th e  n i t r o  d e r i v a t i v e *  How from  th e  o b s e r v a t io n s  
r e c o r d e d  i n  t h e  p r e v io u s  p a ra g r a p h  a n  e v e n  m ore p ro b a b le
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(1 ) by  c o m p a riso n  o f  H a l f o r d 1 s n i tro d lb ro m o p h e n o l  w i th  
s y n th e t  i c  4 / «n itro«*5  s S -d ib ro m o -4 ~ h y d ro x y d ip h e n jl
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(2 )  by  o x i d a t i o n  o f  t h e  d ib ro m o p h e n o l, w hen i f  H a l f o r d ’s  
s u g g e s t io n  w e re  c o r r e c t 9 b e n z o ic  a c id  s h o u ld  be p ro d u c e d . 
M ethod (1 )  w as ab an d o n ed  f o r  r e a s o n s  g i^ e n  i n  t h e  
e x p e r im e n ta l  p a r t- ,  b u t  i t  may be m e n tio n e d  t h a t  t h e  5*5* 
d i b r  omo~4«ac e ty la ra  in o d ip h e n y l  ( s u p .  162°} d e s c r ib e d  b y  
S c a rb o ro u g h  a n d  W a te rs  ( l o c .  e l t «) was fo u n d  t o  be  a  
m ix tu r e  o f  3 : 5 -d ib ro m o -4 « a c e ty la m in o d ip h e n y l  (m• p * 2 1 2 °)  
a n d  3 15 -d ib ro m o -4 ~ d la e e ty la m in o d ip h e n y l  (m .p . 1 8 4 ° ) .  I t  
th e n  seem ed p o s s ib l e  t o  o b t a i n  t h e  d e s i r e d  n i tro d ib ro m o *  
p h e n o l by  t h e  b ro m in a t io n  o f  4 ^ n i t r o - 4 - h y d r o x y d ip h e n y l
NO,/ \ —< >0H
4 ^ N i t r o - 4 - h y d r o x y d ip h e n y l w as d e s c r ib e d  by  S ch m id t a n d  
S c h u l tz  (A n n a le n , 1 8 8 1 , 2075 347) a s  fo rm in g  y e llo w  n e e d le s  
m .p .  1 7 0 ° |  K & hllng (B a r ., ,  1 8 9 5 , § 8 , 527) b y  a  d i f f e r e n t  
m ethod  o b ta in e d  a  p ro d u c t  m .p , 1 2 0 ° , t o  w h ic h  h e  a s s ig n e d  
th e  same c o n s t i t u t i o n .  I t  h a s  now b e e n  fo u n d  t h a t  t h e
d in i t r o - 4 - h y d r o x y d lp h e n y l  (m .p* 172°}« T he fo rm e r  on 
b ro m in a t io n  g a v e  &ibroxno~4 /-n it3?o~ 4  am i  nod ip h e n y !  su p *  2 3 4 %  
c l e a r l y  d i f f e r e n t  from  H a l fo r d  a n d  C o lb e r t* s  compound * The 
d lb ro m o p h e n o l on  o x i d a t i o n  w i th  a l k a l i n e  p e rm a n g a n a te  gave  
a  s m a ll  am ount o f  a n  a c i d  su p *  2 4 7 -2 4 9 °  ,  w h ic h  d id  n o t  
d e p re s s  t h e  m e l t in g  p o i n t  o f  p~ h r  omo he ■xat q i c  a c id *  I t  
a p p e a rs  t h e r e f o r e  t h a t  th i s  d lb ro m o p h en o l i s  m ost p ro b a b ly
3 %4/ ~ d ib r om o-4-hyd ro x y d ip h e n y l  (L )« Wow*, i t  lia s  b e e n
d  XT
c o n c l u s i v e l y  p ro v e d  t h a t  4 -a m in o d Ip h e n y  1 on  b ro m in a t io n  g i v e s  
3 i 5 -d ib ra m o -4 -a ra In o d ip h e n y l (L I)  { S ca rb o ro u g h  an d  W aters*  
lo c *  c i t *)* so  t h a t  i t  a p p e a r s  t h a t  i n  t h i s  c a s e  t h e  two 
b ro m in e  a tom s m ust e n t e r  s im u l ta n e o u s ly  (com pare  F ra n c is *  
H i l l*  and  Jo h n s to n *  J > A m er« Cliem. S o c », 1925 , 47 , 2211} •
I t  seem s a t  an y  r a t e  p o s s ib l e  t h a t  t h e r e  i s  a  c o n n e c t io n  
b e tw een  t h e  s im u lta n e o u s  b ro m in a t io n  i n  one c a s e  a n d  th e  
c o l l a t e r a l  b ro m in a t io n  I n  t h e  o t h e r  an d  th e  f a c t  t h a t  th e  
h y d ro x y l g ro u p  c o n ta in s  one r e p l a c e a b l e  h y d ro g en  atom  
w h i l s t  th e  am ino g ro u p  c o n ta in s  tw o , s i n c e  t h e  d i r e c t i n g  
pow er o f  th e  am ino g ro u p  i s  c e r t a i n l y  n o t  g r e a t e r  th a n  
t h a t  o f  t h e  h y d ro x y l  g ro u p  (H o llem ans D ie  d i r e k t e  K in -  
f i ih ru n g  von  S u b s t i t u e n t e n  i n  d en  B e n z o lk e r n ) .
On t h e  a s s u m p tio n  t h a t  th e  d i r e c t i n g  g ro u p  i s  f i r s t  
s u b s t i t u t e d ,  t h e  c h l o r i n a t i o n  o f  a c e t a n i l i d e  m ig h t be 
d e s c r ib e d  a s  f o l l o w s .  T he i n c l p l e n t l y  I o n i s e d  h y d ro g e n
xW'*HC \  / * * ! * ,,VJ
\  /
i t *  e o v a le n c y  w i th  th e  n u c le a r  c a rb o n  atom  c a u s in g  e l e c t r o n  
d is p la c e m e n ts  w h ic h  r e s u l t  i n  th e  £  o r  £  c a rb o n  atom  h a v in g  
a  n e g a t iv e  c h a rg e  % a t  th e  same t im e  t h e  te n d e n c y  f o r  
th e  c h lo r i n e  atom  t o  s e p a r a t e  w i th  a  p o s i t i v e  c h a rg e  i s  
g r e a t l y  i n c r e a s e d  I t h e  two e f f e c t s  u n d e r  a p p ro p r ia te ,  
c ir c i im s ta n c e s  r e s u l t  i n  t h e  c h lo r in e  atom  ta k in g  u p  th e  o 
o r  £  p o s i t io n #
f h e  n i t r a t i o n  o f  4 ~met h o x y d ip h en y  1 was i n v e s t i g a t e d ,  
a s  i n  t h i s  c a s e  no  su c h  c o m p l ic a t io n s  c a n  o c cu r#  I h e  
e s t im a te d  y i e l d s  on th e  f i r s t  n i t r a t i o n  a r e  3 - n i t r o - 4 -  
m e th o x y d ip h e n y l 8 0 $ , an d  4 / -n itro -4 * * m e th o x y d ip h e n y l 15%*
3 ~ I i t r o - 4 - m e t  h o x y d ip h e n y l o n  f u r t h e r  n i t r a t i o n  g a v e  a  50$
y i e l d  o f  3 s4 ^ d in i t r o - i^ f f le th o s c y d ip h e n y l ,  an d  no o t h e r  
compound w as i s o l a t e d *  I n  th e  n i t r a t i o n  o f  su c h  a  compound
toc^
Ootno < ' ~ x x om«/
W
a s  5 -n i tro -4 ~ m e th o x y & ip h e n y l, tw o d e r i v a t i v e s  seem e q u a l l y  
p r o b a b le  v is *  3 $ 5 ~ d in i t ro ~  an d  3 s 4 ^ « d in i t r o « 4  s ie th o x y d ip h e n y l 
I t  may b e  t h a t  e l e c t r o n  d is p la c e m e n t  (a*) t e n d s  t o  o p p o se  
d is p la c e m e n t  ( b ) ,  i n  w h ic h  c a s e  f o l i a t i o n  o f  t h e  4 " ^com pound
e x c l u s i v e l y  th e  j> - s u b s t i t u t e d  compounds {H ollom an lo c «  c i t . )
Two a l l i e d  s u b s t i t u t i o n  r e a c t i o n s  may be n o t e d — 3 -n itro « *
4 -h y d ro x y d ip h e u y l  g iv e s  e x c l u s i v e l y  3 5 S ~ d in i tro -4 ~
tvo^
OH
n n  w "  /  ,h y d ro x y d ip lie n y l ( L I l )  { G arc ia  Banus and  G-u i t  e ra s*  lo o *  o t t ») 
w h i l s t  3“ n itro -* 4 ~ a ce ty la ia in o d x p Ii© n y l g iv e s  
a c e ty l& m in o d ip h e n y l (S c a rb o ro u g h  s p r i v a t e  a ommuni e a t  io n )*
T he s u b s t i t u t i o n  o f  a  compound o f  ty p e  LXV In  w h ic h
t h e  £ - £  d i r e c t l y  g ro u p  in  
p o s i t i o n  5 i s  o f  g r e a t e r  
d i r e c t i n g  pow er th a n  t h e  o~j> 
d i r e c t i n g  g ro u p  i n  p o s i t i o n  4* 
w ould  be o f  c o n s id e r a b le  i n t e r e s t  b u t  no c a s e s  a r e  re c o rd e d *  
I t  i s  a lm o s t  c e r t a i n  t h a t  t h e  e l e c t r o n  a b s o rb in g  c a p a c i ty  
o f  t h e  p h e n y l g ro u p  i s  su c h  t h a t  e x c lu s iv e  s u b s t i t u t i o n  
i n  th e  4^~ p o s i t i o n  w ou ld  t a k e  p l a c e ,  and. i t  i s  hoped  to  
t e s t  t h i s  c o n c lu s io n  I n  th e  c a s e  o f  d ia c e ty d ia m in o -
WHftc d ip h e n y l*  The r e s u l t s
IV
d /  /  nhrc-"( xL—/  o b ta in e d  b y  n i t r a t i o n  o f
4 $ 4 / ~ d i s u b s t i t u t e d  d e r i v a t i v e s  
a r e  I n  a c c o rd a n c e  w i th  e x p e c ta t io n *  G roups v e ry  h ig h  i n  
th e  s c a l e  o f  o r i e n t a t i j ^  power c a u s e  7 s u b s t i t u t i o n  e * g .
4 14/ - d ih y d ro x y d ip h en y  1 g i v e a 3 s3 ~  d i n i t r o  4 ; 4 / -*dih y d ro x y d ip h -  
e n y l*  w h i l s t  l e s s  p o w e rfu l g ro u p s  may c a u se  u n sy m m e tr ic a l  
s u b s t i t u t i o n *  In  th e  c a s e  o f  4 ;4  ~ d ib ro m o d ip h e n y l t h e
In  B» w h ic h  in  t u r n  causes, t h e  se c o n d  n i t r e  g ro u p  t o  e n t e r  
t h e  5 p o s i t io n #  T h is  h y p o th e s is  r e q u i r e s  t h a t  t h e  
torom lnat io n  o f  4 ?4 ^ d ib ro m o & Ip h e n y l s h o u ld  p ro c e e d
t *
V O
I t  a p p e a rs  t h a t  t h e  d ib e n s y l id e n e  d e r i v a t i v e  o f  b e n a id in e ,  
and  th e  d i-joy  to lu e n e s u lp h o n y l  d e r i v a t i v e  o f  d ip h e n o l  m ig h t 
he e x p e c te d  t o  g iv e  u n s y m a ie tr ic a l  d e r i v a t i v e s *  h u t  no 
d e f i n i t e  compound c o u ld  he  i s o l a t e d  from  t h e  p ro d u c t  o f  
th e  n i t r a t i o n  o f  t h e  former*, 'w h i l s t  t h e  l a t t e r  p ro v e d  
e x t r a o r d i n a r i l y  r e s i s t a n t -  t o  n i t r a t i o n #  The d e p r e s s a n t  
a c t i o n  o f  t h e  j> * to lm enesu lpbem y 1 g ro u p in g  on t h e  e a s e  o f  
s u b s t i t u t i o n  I s  a n  e x c e l l e n t  exam ple o f  t h e  im p o r ta n c e  o f  
t h e  g e n e r a l  e f f e c t #  T he s u lp h u r  atom  c a r r i e s  a  d o u b le  
p o s i t i v e  c h a rg e  ow ing t o  t h e  p r e s e n c e  o f  two s e m lp o la r
0. Ctt
*.D:
0 * j f  *C„H,
X X  1 >
• • O ’-
/txuu&y
d o u b le  b o n d s , and  t h e  g e n e r a l  e f f e c t  due  t o  t h i s  m a s t  t e n d  
to  c o u n te rb a la n c e  th e  n e g a t iv e  c h a rg e s  p ro d u c e d  b y  t h e  
p o l a r i s a t i o n  d u e  t o  th e  oxygen  a t  ora*
PERXVATX¥BS OF S:4HPmHXN0DIPHElTO*
D u rin g  th e  c o u rs e  o f  t h e s e  e x p e r im e n ts  3 :4 ~  
d  lam i nod ip h e n y  1 w as o b ta in e d  i n  g r e a t l y  Im proved y i e l d  an d  
some o f  i t s  d e r i v a t i v e s  w ere  e x am in e d . 3 -A siin o -4 - 
a c e ty la m in o d ip h e n y  1 r e a c t s  w i th  n i t r o u s  a c id  t o  g iv e  (L I? )*  
w h ic h  w as a l s o  o b ta in e d  t o g e t h e r  w i th  (L ¥) by  t h e  a c e t y l a t i o n
s t r u c t u r e  o f  t h e s e  d e r i v a t i v e s  (M organ, T», 1 9 1 0 , 9 7 , 1702 f 
1913 , 1 0 3 , 13941 1 9 14 , 1 0 5 , 117) r e q u i r e s  t h a t  th e
c o r re s p o n d in g  b e n ze n e  d e r i v a t i v e  (LVX) s h o u ld  e x i s t  i n  o n ly  
one form * I t  was n e c e s s a r y  to  e s t a b l i s h  t h e  i d e n t i t y  o f  
th e  a c e t y l  d e r i v a t i v e  o b ta in e d  by  th e  a c e t y l a t i o n  o f
l : 2 s 3 « b e n z t r i a 2 o le  w i th  t h a t  o b ta in e d
O Nhsj "°T th e  a c t i o n  o f  n i t r o u s  a c i d  onN = \ l  ac  e ty l~ o~ phenybene&  lam in e  ,  a n d  t h i s
UVI i d e n t i t y  w as e s t a b l i s h e d *
A o e ty l-o -^ p h en y len e d iaa a in e  (m .p* 145s ) was o b ta in e d  
i n  v e ry  s m a ll  q u a n t i t y  by M a n u e ll i  and  G a l lo n !  (Gazz 
1901 , 3 1 , 182) an d  i n  l a r g e r  am oun t, th o u g h  by a  v e r y  
cum brous p ro c e d u r e ,  by  L euchs who how ever g iv e s  t h e  m .p . 
a s  132® ( B e r », 1 9 0 7 , 4 0 , 1085) . I t  h a s  now b e en  p r e p a r e d  
by a  s i m p l i f i e d  m e th o d , an d  t h e  m .p . g iv e n  by  L euchs 
v e r i f i e d .
BMQTIOW I.
F iv e  l i n e s  o f  e x p e r im e n t  p o i n t  a g a i n s t  t h e  c o r r e c t n e s s  
o f  K a u f le r fs  f o r m u la t io n  o f  d ip h e n y l  d er  i v a t  i  v e s »
1*. A bsence o f  m ig r a t io n  o f  r a d ic a l s  from  p o s i t io n  4  
t o  p o s i t i o n  4^*
2 .  A bsence  o f  g e o m e tr ic a l  iso m e r id e a *
§* l o n ^ r e s o l n t i o n  o f  m o n o su b stitu te d  d i p h e n y l s .
4*  F a i l u r e  o f  s u i t a b l e  4 14 compounds ( e . g .  b e n z id in e )
-CujYru&Mf^nV ■Cb/
t o  b e h av e  «  t im e  ^ c o m p o u n d s*  by g iv in g  s im p le  
c o n d e n sa tio n  p ro d u e ts  *
5 .  The n e c e s s i t y  o f  assu m in g  f r e q u e n t  c h an g e s  o f
c o n f ig u r a t io n  t o  k e e p  c o n d e n s a t io n  r e a c t i o n s  In  
ag re e m e n t w i th  t h e  e x h i b i t i o n  o f  m o le c u la r  
asym m etry*
T h is  n e g a t iv e  e v id e n c e  m u st b e  g iv e n  w e ig h t ,  s i n c e  t h e
<UshtxJj
E au f l e r  f o r m u la t io n  i s  s u p p o r te d  b y  no e v i d e n c e . '
The h y p o th e s is  t h a t  t h e  c a u se  o f  th e  asym m etry  o f  some 
d ip h e n y l  d e r i v a t i v e s  2s th e  p r e s e n c e  o f  .a p e rm an en t £  
bond  seem s o p en  t o  e v e n  g r a v e r  c r i t i c i s m *
He e x p e r im e n ta l  e v id e n c e  d i s a g r e e s  w i th  t h e  f o l lo w in g  
h y p o th e s e s  i»
1 .  F r e e  r o t a t i o n  o f  t h e  two n u c l e i  i s  p o s s i b l e  i n  
a l l  l i g h t l y  s u b s t i t u t e d  d e r i v a t i v e s .
2* A sym m etry a r i s e s  when f r e e  r o t a t i o n  i s  i n h ib i t e d *  
The n u c l e i  th e n  p o s s e s s  a  common a x i s  b u t  t h e  
n u c le a r  p la n e s  a r e  p e rm a n e n tly  i n c l i n e d  t o  one 
a n o t h e r .
SBCTIQN II.
S u b s t i t u t i o n  r e a c t i o n s  i n  t h e  .d ip h e n y l  s e r i e s  a r e
g r o u p .
SSCTXQjf I I I .- ■ ' :
. B x p e r lm e n ta ls  w i t h  3*4*  d im ln o d ip h e r o y l» . A d d i t io n a l
p ro o f  o f  t!i© c o r r e c t n e s s  'o f .  M organ *s f o r m u la t io n  o f  t h e  " 
l? 2 s '3 *  b o n z t r ia z o le s v A  ■
SgOTiOJMC,
PREPARATION OP DIPHESIL. '
*im.ii .pn»>iii»iiir ii tii'imihi imnrn iinrm*» n i«i i 1 Mtininmrii i rrimHijianiiriminirT nrr * r  nuinirnriinri ftTiyrr . . .
■'The- e x t e n s i v e  l i t e r a t u r e  on  t h e  p r e p a r a t i o n  o f  
d i p h e n y l . b y  - t h e  ■ th e rm a l  ■ d e c o m p o s it io n  o f  b e n ze n e  ' i s  a  . . 
s u f f i c i e n t . I n d i c a t i o n  o f  t h e  d i f f i c u l t i e s  e n c o u n te re d  i n  
t h e  r e d - h o t  tu b e  m et hod#- . E l e c t r i c a l  h e a t  Izig p o s s e s s in g  - 
m m j  a d v a n ta g e s  w hen e a s y  c o n t r o l  o f  te m p e ra tu re  l a  
r e q u i r e d #  i t  w as d e c id e d  t o  a d o p t  th is ,  m e th o d . l 5 h  
1901 j- 3 4 1  918} fo u n d  t h a t  d ip h e n y l  w as p ro d u c e d  w h e n -a 
C a rb o n  f i l a m e n t  w as h e a te d  i n  b e n z e n e  v a p o u r*■ t o d  l a t e r  .
{ % « e l e c t *» 1902# B* T 7 7 ) d e s c r ib e d  a  m e th o d  g iv in g  Sg* p e r  
e x p e r im e n t# . 0 r a n t  a n d  Barnes ( 1* Amen* Ohem. S e c «# 1917#
39* 933} a d o p te d  t h i s  m ethod  a n d  u s in g  s e v e r a l  f l a s k s  I n  • 
s e r i e s  o b ta in e d  l a r g e  q u a n t i t i e s  o f  d ip h e n y l*  O th e r  
w o rk e rs  fo u n d  t h i s  m e th o d  l e s s  s a t i s f a c t o r y #  p r i n c i p a l l y  
owing t o  t h e  l i a b i l i t y  o f  t h e  w i r e  t o  f u s e  a t  . th e  s h a r p  
bends*  how s an d  lam es {,$+ Amor* d te a *  S a c *# 1923# 45# 
2660} overcam e t h i s  d i f f i c u l t y  i n  a n  in g e n io u s  m anner 
b y  u s in g  a n  a p p a r a tu s #  w h ic h  i s #  how ever# beyond  t h e  
r e s o u r c e s  o f  a n  o r d i n a r y  l a b o r a to r y *  A s im p le r  -dev ice  i s  
d e s c r ib e d  be low #  by t h e  / a id  o f  w h ich  5 kg* o f  d ip h e n y l  was- 
made w i t h  c o m p a ra t iv e  e a s e *  O h lo ro b en zen e#  u n d e r  s i m i l a r  
t r e a tm e n t  i n  t h i s  a p p a r a tu s #  u n d e rw e n t e x te n s iv e  ■ 
c a r b o n isa t io n #  a n d  n o .4 1 4 ^  d ic iiX o ro d ip h e n y l w as o b ta in e d *
T he h e a t in g  . c o i l  w h ic h  c o n s i s t s  o f  a b o u t .1 y a r d  o f  
32 g au g e  nlohrom e w ire #  i s  l o o s e l y  th r e a d e d  th rou gh  a  .. 
s t r i p -  o f  m ic a  Bn a n d  su sp e n d e d  i n  t h e  n e c k  an d  b ody
o f  a  6 l i t r e ,  f l a s k  f i t t e d  w i t h  a n  u p r i g h t  c o n d e n se r*
B ensene  - ( i f  l i t r e s )  i s  p la c e d  i n  t h e  f l a s k  a n d  b o i le d *  , 
When b e n ze n e  i s  d r ip p in g ,  f r e e l y  fro m  t h e  c o n d e n se r#  t h e
a t  t  e n t  i o n ’.' i s .  r e q u i r e d ,  . a n d  . a t  t h e  end  o f  a b o u t  3 0  I l o u r s
t h e l i q u i d  I s  t r a n s f e r r e d  t o  s . . f l a s k a n d  d i s t i l l e d * .
B B xm B rm  .co rn ea  o v e r f i r s t ,  a n d  t h e n  t h e  t e m p e r a t u r e r i s e s
r a p i d l y .  T h e  f r & o t i o n  b * p #  2 4 5 - 2 6 0 0 £s- c o l l e c t e d  a n d  .
c r y s t a l l i s e d  f r o m ,  a l e o h o l » ’ . The y i e l d ' i s . . i n d i c a t e c !  i n
t h e f o l l o w i n g  t a b l e #  -
1 ' 1 9 2 5  ■ ■ ■■■■ - 'D u r a t i o n  o f  
. e x p t .  ( b r s  }
T i e x a  C g) - g / h r .
oQ 2 6 0 a #7
'9 - 1 0 : ^ ; : : " £ 3  ' h : 2 2 0 8 . 8
* 1 1 —1 5 ' ' 5 6 "  "  ' 8 .9
;:  11 ■ iQ -^1 7 "’ —  2 5  ; ■ 2 0 0 - " 8 . 0  "
1 ,f 1 8 * 1 9 ~ : 3 5 ■'■’330 ■ ; 8 * 4
2 —• -and 4 -  U i t r o & i p h e n y ls #  . T h e  n i t i a t i o n  o f / d i p h e n y l '  w a s
c a r r i e d  o u t 'b y  a  m o d i f i c a t i o n  o f  t h e  m eth o d s due "to m fe im p  ' 
(A n n a le n , .1881, ’ 2 0 9 , 889} a n d  ¥an- K oto  C B u ll.. S oo «■ chem . 
B elg .M l.923 , 3 2 ,  m } *  '' ' 'Wtwf. Hd»|l wJrafw «S§8=3Sfe**
TO a  . s o lu t io n  o f  d ip h e n y l i n  a c e t i c  a c i d  (2 p a r t s )  
a t ,  79-9O 0, ' n i t r i c  a c i d  (d  .1*511 ''2 |-*3  m ols*} i s  a d d ed  i n  
s m a l l  q u a n t i t i e s # ; The s o l u t i o n  d a r k e n s ,  a n d  w hen a b o u t  one  
t h i r d  o f  t h e ’a c id  h a s  b e e n  a d d e d  a  v i s i b l e  a n d  s te a d y  
r e a c t i o n  s e t s  £xu ■: The r e m a in in g ' a c i d  i s  a d d e d  m ore 
c a r e f u l l y ,  . t h e  e x p e r im e n t  t a k in g  t o  1§  h o u rs  from  t h e ’ 
f i r s t  a d d i t i o n  o f  a c id ."  A f t e r  c o o l i n g ,  th e  c r y s t a l l i n e '  
c ro p  o f  i - n i t r o d i p h e n y l  i s  f i l t e r e d ' o f f ,  a n d  th e  f i l t r a t e  
d i l u t e d  w i th  w a te r#  The o i l y  l a y e r  th u s  p r e c i p i t a t e d  i s  
se p a r a te d  r o u g h ly  fro m  t h e  a q u eo u s  l a y e r  a n d  f i l t e r e d  fro m  
a  f u r t h e r  am ount o f  4«*n itrod£p henyl* The o i l  i s  h e a t e d  i n
a n a  a  w tH je  -S* V * ’VJt" A- «£»'£'• W W-Jt; •*~^*V1»  ^~ 'V'-^ *.*— —»—•*. — -- 
d i s t i l s  a t  188~195°/2Qmm. ' !U!ie d i s t i l l a t e  i s  d i s s o l v e d  i n  
a l c o h o l  a t  40*  a n d  t h e  c r y s t a l s  o f '4 - n t t n o d i p h e n y l  w h ic h  
s e p a r a t a  on  c o o l in g  a r e  f i l t e r e d  o f f *  A f t e r  e v a p o r a t io n  
o f  t h e  a lc o h o l*  2 - n i t  r o d i p h e n j l  c r y s t a l l i s e s  i n  c h a r a c t e r i s t i c  
l a r g e  p l a t e s  o r  p rism s*  ■ '.100 B-* o f  d ip h e n y l  g a v e  60-*Y0g. ■ ■ : 
o f  4 - n l t  r o d i p h e n j l  * s u p *  114%  a n d  SS~39g* o f  2 - n i t  r  o d ip h e n y  1 * 
s u p *  35 - 31?** '
4 -  H yroxylafflinodiphenyl«~ A so lu t io n  o f  4 -  . n ltrod lp h en yl 
|S0g*> in  ether (lSOGc.c* p rev io u sly  d i s t i l l e d  from sodium ■ 
hydroxide} i s  coo led  in  a fr e e z in g  .m ixture* and to  i t  i s  
added m oist aluminium amalgam {log*} in  very  th in  sh eets*
■at e a c h  a  r a t e  t h a t  t h e  r e a c t i o n  d o e s  n o t  .-become t o o  
v ig o r o u s l t h e  r e a c t i o n  v e s s e l  i s  sh aken  fro m  t im e  t o  t im e *  
V ery  l i t t l e  h y d ro g e n  I s ' e v o lv e d ' i f  t h e  m ix tu r e  .is  k e p t  c o ld *  
-a n d  t h e  amalgam t a k e s  a b o u t  2  h o u r s  f o r  c o m p le te ' r e a c t i o n .  *
T im  m ix tu r e  i s  t h e n  f i l t e r e d *  t h e  b a lk y  a lu m in iu m  h y d ro x id e  : 
.w ashed, s e v e r a l ■ t i m e s .w i t h  d r y  e th e r *  a n d  t h e  f i l t r a t e  a n d  
w a sh in g s  a r e  e v a p o ra te d  t o  d ry n e s s * .  ; f h e  r e s i d u e  I s  
. d i s s o l v e d  in .  th e .  minimum am ount, ( a b o u t  25Qa*c.*} o f  b o i l i n g  
benxene*  a n d  t h e  y e l lo w  s o l u t i o n  a l lo w e d  t o  c o o l*  4 -  ' 
H y d ro x y lam In o d ip h en y l s e p a r a t e s  I n  a lm o s t  c o lo u r l e s s *  - 
g l i s t e n i n g ’ l e a f l e t s  w h ic h  a p p e a r  t o  f i l l  t h e  w h o le  b u lk  
o f  th e  l iq u id .*  T h e se  a r e  f i l t e r e d  -off a n d  d r i e d  ( y ie ld *  
X 0-lIg .*}  ■' f h e  compound m e l t s  a t  1 5 2 -1 .64'® t o  a - r e d  l i q u i d  ' 
w h ic h  s e t s *  a n d  i n  t u r n  m e l t s  a t  188-190** {found* C* 7 7 * 8 $
E*-e*Q$ " E*'?*7* a1B Mu  O if r e q u i r e s  0* 77*8'; U*. 5*9; ■
II* 7*6^}*  ■ Tim  f o r m a t io n  o f  a  d e ep  d a m s o n -c o lo u r  w i th  
■ co n c e n tra te d ' s u l p h u r i c  a c i d  I s  a  s e n s i t i v e  r e a c t i o n  f o r  
t h i s  com pound*' ' -
c o o l i r g  d e p o s i t e d  c r y s t a l s  o f , ;4 *  a ^ o d ip h e u y l. a n d  a f t e r  ■ ' 
e v a p o ra t  io n  o f  t h e  b en zen e#  t h e  r e s i d u e  c o n s i s t e d 'o f  a  
m ix tu r e  -of 4~ a z o x y d ip h e n y l ' (su p *  211*212°} a n d  4~  
.aia ino& iphenyl {m*p* -
.-.■.■■■■On t r e a tm e n t  o f  a n  e t h e r e a l  s o l u t i o n  of 4*  h y d ro  xy gtlmino* 
diphenyl w ith . hydrogen  .c h lo r id e  o r  - by: le a v in g  a  s u s p e n s io n  
i n  c o n c e n t r a te d  hydro e h lo r i a  a c i d  f o r  some tim e*  t h e  
f ry d ro o h lo r Id a  • is- o b ta in e d  a s  a  white pow&er {Founds .-HOI* - 
16 *,6*. % x 01* HOI ■ r e q u i r e s  HG1> 16 * S $ Y *  ' f h e  p r i n c i p a l : 
p r o d u c t  o b t a i n e d  on h e a t in g  t h e ' h y d r o c h lo r id e  l a  4*  
e z o x y d ip h e n y l* ■ -
A c t io n  o f  t p $  s u lp h u r i c  a c i d * : 4 * H y d rc x y la m in o d ip h e n y l 
{ &g*} is. t r i t u r a t e d .  w i t h ' s u lp h u r i c  a c id  (600  e* e  * o f  1.0^}* 
an d  th e  m ix tu r e  h e a t e d  on  a  ..steam  b a t h 'u n t i l  t h e  w h o le  
assum es, a  d e ep  c h o c o la t e  c o lo u r * / ; ’; I t  i s  t h e n  f i l t e r e d . h o t * ,  
a m i,.th e  i n s o l u b l e  r e s i d u e  e x t r a c t e d  w i th  B l i t r e s  o f  b o i l i n g  
w a te r*  ..... f h e  f i l t r a t e s  .d e p o s i t  a m in e  s u lp h a te s *  -w h ic h ,a r e  
f i l t e r e d  .o f f  a n d  ■ su sp e n d e d  i n  sod ium  c a r b o n a te  s o lu t io n *
T he  m ix tu r e  . i s  bo iled , and* a f t e r  a d d i t i o n  o f  sem e a lc o h o l*  
f i l t e r e d  fro m  .a t r a c e  o f  im p u r i ty *  On c o o lin g *  th e .  l i q u i d  
f i l l s  w i th ,  f in e *  s i l k y  c r y s t a l s # , w M eh a r e  f i l t e r e d  o f f  a n d  
a f t e r ,  r  e e r y  s t a l l  l e a l ,  io n  from; a q u eo u s  a l c o h o l  m e l t  a t  156***
I t ,  i s  d i f f i c u l t  .to 'm ak e , c e r t a i n  t h a t  t h e  p ro d u c t  i s  q u i t e  
f r e e  from  4-am inodiphenyX * ' - 's in e e  t h e  s u lp h a te  o f  t h i s . cpmpoun 
m u st b e  p r e s e n t  i n  t h e  f i l t r a t e *  ils  t h e  com pound i s  .;, 
i n s o l u b l e  I n  sod ium  • h y d ro x id e *  i t .  I s  t e n t a t i v e l y  s u g g e s te d  
t h a t  i t  may b e  p ro d u c e d  b y  t h e  o y s e s id in e  c h a r g e ; o f. a n  
. I n t e r m e d ia te  r e a c t i v e  4 ~ h y d razo & ip h en y l*  i n  w h ic h  e a s e  i t
A ctio n ' o f  a lc o h o lic  hydrogen- c h lo r id e *-i:; ■; 4^Hydroxyl@miuo**.,;'''
d ip h e n y l  {6g * J , w as ’ d i s s o l v e d ' i n  a lc o h o l* ;  a n d  t h e  ■ s o l u t i o n  
s a t u r a t e d  ■ w i t h ' h y d ro g e n ; c h l o r i d e  * : A f t e r ' s e v e r a l  ■ d ay s  t h e  
d e p o s i t : w h ic h  fo rm e d 'w a s ; . f i l t e r e d  a n d : f r e e d  fro m  4-*.
■mo x y d ip h e n y l b y  e x t r a c t  1 on w i th  ho 11 in g  b e n z e n e  *: f  h e  - 
r e s  i d u e . a f t e r  c r y s t a l l i s a t i o n  from  h o t  w ater*., w as decom posed  
w i th  / sod ium  c a rb o n a te * -  a n d  t h e  • b la c k  o i l  o b ta in e d # ’' a f t e r  
s o l i d i f i c a t i o n * : :  f i l t e r e d  o f f B y  r e p e a t e d  c r y s t a l l i s a t i o n  
fro m  .m e th y l a l c o h o l $.r& t r a c e  o f  a ;  s u b s ta n c e  sup*- 69* w a e , . •• 
o b ta in e d * 1' whis h  w as s t ih s e q u e n t ly  r e c o g n i s e d  a s 3 ~ c h lo r o ~ 4 ~  
s m in o d ip h e n y l , ( s e e  below)*:-/ -■ •- ;.
B ia e e tv l -4 -h y d r o 3 c y la a in o d ip h e n y l  w as p r e p a r e d  b y  d i s s o l v i n g  
4 ^hyd ro x y lam in o d ip h @ n y l; i n  a c e t i c  a n h y d r id e  a n d  p o u r in g h  
t h e  s o lu t io n * ,  f i l t e r e d  fro m  ■&- l i t t l e  4 -a s a x y d ip l ie n y l*  
i n t o  a n  e x c e s s ' o f  w a te r *  - '/fhe-' w e ll-w a s h e d  ’p r e c i p i t a t e -  h  ■ '
c r y s t a l l i s e d  fro m  a lc o h o l  i n ■c l u s t e r s  o f  s h o r t * . t h i c k : .; 
n e e d le s *  sup*. 119*-- { F o u n d s  0:*, ? 1 * 2 | ■ B* S * 8 f  -•!* 5 .2 * ;  : ;
Bi.6 H i5  OgHP r e q u i r e s  0 * 1 1 * 4 r  E * \5 * 6 l - S* S ^ } . - -  fM s -  - 
d i a c e t y l ■' d e r i v a t i v e  ( M g . )  w as 'd i s s o lv e d  in - 0 0 c .a  * o f/ ' ■ 
c o n c e n t r a te d  h y d r o c h lo r i c  a c i d  b y  warming--on- a ' w & te r^ b a ih * •' 
500 o*o *? o f  w a te r  w e re  ad d ed *  a n d  t h e  w h o le  f i l t e r e d  w h i l s t  
b o i l i n g *  ;,- f h e  h y d r o c h lo r id e  w h ic h  s e p a r a t e d  o n  c o o l in g  w as ; - 
d i f f i c u l t  t o  p u r i f y  b y  c r y s t a l l i s a t i o n *  ■ a s  i t  .w a s 's o  r e a d i l y  
h y d ro ly s e d #  '■ i t  w as decom posed1 by  sod ium  c a rb o n a te * 1' a n d  ' 
t h e  o i l ':  o b ta in e d  w as f i l t e r e d  o f f  a f t e r  s o l i d i f i c a t i o n * .
By r e p e a te d -  c r y s t a l l i s a t i o n  fro m ' a q u e o u s  a lc o h o l*  p u r e - ; 
S ^ c l i lo ro ^ ^ a m in o d ip l ie n y l  m.p*" 69° w as; o b ta in e d  (F o u n d i '­
ll* 6*9 C ^B ^/qBCX. r e q u i r e s  II, ; W arned w i t h  . a c e t i c
a n h y d r id e  . i t  g i v e s  5-*eh1,or o -4 ~ a e e t  yfam  tn o d lp h a n y i  w h ic h
C hloro~ 4  ~ a m in o d ip h e n y l (2g  *■} w as h e a te d  f o r  20  h o u r s  
a t  1 9 5 -2 2 0 °w i th  ammonia ( d  *881 10 0 *0 . )  an d  c o p p e r
)f  t a t  a t  t h e  e n d  o f  t h a t  p e r i o d  w as r e c o v e r e d  
*/ . T he  3^clilo ro-»4»a:00 ty lariiiB O dip lie:ay l,w as p ro v e d
t o  b e  I d e n t i c a l  w i t h  t h a t  o b t a in e d  b y  t h e  c l i l o r i n a t i o n  o f  
4**aeet y la ia in o & ip h e n y l *
4 -  A m In o d ip h en y l (1 )  f i l l s  com pound i s  fo rm ed  du rin g : t h e  
p r e p a r a t i o n  o f  4 -h y d ro x y la m in o d ip h e n y l*  t a t  i t s  s e p a r a t i o n  
fro m  t h e ' acco m p an y in g  a z o x y -*  &so--* a n d  n itro -c o B ip o u n d s  
i s  d i f f i c u l t *  ' The b e n z e n e  f i l t r a t e  fro m  t h e  b y d ro x y la m in e  
was. t h e r e f o r e  e v a p o r a te d  t o  -d ry n ess*  t h e  r e s i d u e  f i n e l y  
pow dered  a n d  suspended  i n  e t t a r *  alum inium ' am algam  added  
u n t i l  th e  - e th e r e a l  s o l u t i o n  became c o lo u r l e s s *  t h e  f i l t e r e d  
S o l u t io n  e v a p o r a te d  t o  d ry n e s s *  a n d  t h e  r e s i d u e  d i s s o l v e d  
i n  b o i l i n g  a lc o h o l  |  o n  c o o lin g * . 4 -h y d ra z o d ip h e n y l  s e p a r a t e d  
i n  c o lo u r  l e s s *  g l i s t e n i n g  n e e d le s *  sup* 1 8 7 -9 0 .  T h is  w as 
f i l t e r e d  o f f *  a n d  by  . d i l u t i o n  o f  t h e  m o th e r -1  iq u o r  4 -  
s ia in o d ip h e n y l £xa*p* 82-54®} was •obtained* 4 -M itr0 d lp h e n y X  
i s  c o n v e r te d  d i r e c t l y  i n t o  4-am  i  n o d i p h e n y l by  t h e  same 
p r o c e s s  'when e x c e s s  o f  a lu m ln iu ia  am algam  i s  added*
{2} To- a  b a i l i n g  s o l u t i o n  o f  4 - n i t r o d i p h e n y l  (lOOg*} 
i n  a l c o h o l  £1 l i t r e )  i s  a d d e d  m s o l u t i o n  o f  s ta n n o u s  c h l o r i d e  
(S 5 0 g .)  in- c o n c e n t r a te d  h y d r o c h lo r i c  a c i d  £400 c«c*}«. T he 
m ix tu r e  i s  h e a te d  u n d e r  r e f l u x  fo r -  B h o u rs*  a l lo w e d  t o  
c r y s t a l l i s e ,  a n d  f i l t e r e d *  The p r e c i p t a t e  i s  s u s p e n d e d  
i n  w a te r  ( 5 0 0 0 *0 *) a n d  so d iu m  h y d ro x id e  {3Q0g*} i n  w a te r  
(500c  *c *) added*  T he l i b e r a t e d  b a s e  i s  r e a d i l y  e x t r a c t e d  
w i t h  e th e r *  a n d  t h e  d r i e d  e x t r a c t  o n  e v a p o r a t io n  y i e l d s  
a lm o s t  p u re  4 -sm tn o & ip b sB y l*  t l e l d  8B0*
4 -  B y d r a s o d lp h e n j l  was h e a t e d  w ith  h y d r o c h lo r i c  a c id ,  a n d
A z o x y d lp h e n y i w as i s o l a t e d ,  from  t h e  p ro d u c t ,  o b t a in e d  b y  
p a r t i a l  r e d u c t io n  o f  ^ n i t r o d i p h e n y l *  b y  m eans, o f  i t s  
r e a d y  s o l u b i l i t y  I n  h e n se n e  a n d  i t s  i n s o l u b i l i t y  i n  a lc o h o l*
I t  m e l t s  a t .  212® w h e th e r  p r e p a r e d  b y  t i l l s  m eth o d  or., b y  t h a t
o f  Zim m rm Bxm  ' {Ber.#., .1880* 1§» . 1 9 60 ) * who* h o w e v e r, g i v e s  
t h e  m .p* a s  206® (P ounds .. C# 81 *8 f H* 5 * 2 1 H, 8*1* C a lo  * t
0* S 2 .3 f  ' H * 5 * 1 |  - H 8 * 0 $ J* . ■-'.■■■;
4*- M:zodA phenyl {m*p* 240® ) w as o b t a i n e d  b y  d i s t i l l i n g  a  
m ix tu r e  o f  4 -a s o x y d ip I ie n y l  a n d  I r o n  f i l i n g s  t in d e r  r e d u c e d  ... 
p r e s s u r e # '
4** ’M e tb y la m in o d ip h e n y l ** & m ix tu re , o f  .4-*.. a c e ty la m in o d ip h e n y l  
{3 1 * 5 g * | 171®}* d r y  x y le n e  (2 0 0 o .o « >  a n d  s o & im :4gg.*l
w as h e a t e d  a t  ISO® f o r  0-*3 h o u rs  a n d  c o o le d  when, m eth y l, 
i o d id e  (25g*} w as added* an d  th e  r e a c t i o n  c o m p le te d  b y  .. 
w an n in g  f o r  ;a  s h o r t  -p e r io d *  "'■ The x y le n e  w as d i s t i l l e d  o f f  
a n d  t h e  r e s i d u e  h e a t e d .u n d e r  r e f l u x  w i t h  a l c o h o l i c  p o t a s h  
f o r  15  h o u rs*  f h e  a lc o h o l  a n d  r e s i d u a l  x y le n e  "were rem oved  
i n  -a c u r r e n t  o f  steam *  .and t h e  r e s i d u e  w as e x t r a c t e d  w i t h  
. e th e r *  f h e  .e th e r e a l  e x t r a c t  .was d r i e d  w i t h  sodium  s u l p h a t e  
a n d  a f t e r  e v a p o r a t io n  o f  t h e  e t h e r  t h e  r e s id u e  d i s t i l l e d '  
a lm o s t  w h o lly  a t  128*202®/20iimi*.*,. t h e . . d i s t i l l a t e  s e t t i n g • t o  - 
a  s e m i» s o l id  m ass*  T h is  was. b e s t  . .p u r i f ie d  b y  c o n v e r s io n  .:. 
in to - t h e  n l t r o s o  d e r i v a t i v e *  a n d  s u b s e q u e n t  d e c o m p o s i t io n  -of 
this-, by  b o i l i n g  w i t h  c o n c e n t r a t e d  h y d r o c h lo r i c  a c i d  a c c o r d in g  
t o  t h e  f o l lo w in g  p ro c e d u re *  . H ie  s e m i^ s o l id  mmss w as , 
d i s s o l v e d  i n  . g l a c i a l  a c e t i c  .ac id* , a n d  t h e - c a l c u l a t e d .a m o u n t  
-of sod ium  n i t r i t e  added* ./ ^ Iie , p r e c i p i t a t e .w a s  f i l t e r e d  off.*, 
d r i e d  o n  p o ro u s  p l a t e *  a n d  th e n  b o i l e d  w i th  a lc o h o ls -  w h ic h  
e x t r a c t e d  t h e  n i t r o s a m in e  fro m  a n  i n s o l u b l e  y e l lo w  .p ro d u c t 
(A} * ■ -On c o o l in g  t h e  f i l t r a t e * t h e  n i t r e s  oam lne c r y s t a l l i s e d *
T h e  n i t r o s a m in e  g a v e  b r i l l i a n t  c o lo u r s  a t  t h e  v a r io u s
s t a g e s 'O f  t h e  M eb erm a im  r e a c t i o n *  .•To- o b t a i n  t h e  s e c o n d a ry
*
b a se *  ■ t h e ' n itro so ^ e o m p o u n d  w as b o i l e d  w i t h  c o n c e n t r a te d  - 
h y d r o c h lo r i c  -acid*  The h y d r o c h lo r id e  th u s  o b t a i n e d , ; 
c r y s t a l l i s e d  "from" d i l u t e  h y d r o c h lo r i c  a c i d  ms a  w h i te  
pow der |F o u M t  ; H01#  ^'16*e*  O lg H lS ^  EG1 r e q u i r e s  .EC1*.; 1 6 .« $ } *  
On d e c o m p o s i t io n  w i th  sod ium  c a rb o n a te *  l ^ m e tliy ln m ln o d i^  
p h e n y l was- o b t a i n e d  a s  a n  o i l  w h ic h  r a p i d l y ,  s o l i d i f i e d  a n d  
h a d  m*p* 58®* : ■ I t  w as r e a d i l y  . s o lu b le '- I n 'a lm o s t  a l l -  
o r g a n ic  s o lv e n ts *  gave; a n  - a c e t y l . d o r i v a t  iv e> ., g u p * 120® * ; . 
w h ic h  w as v e r y  s o l u b l e  i n  a l c o h o l* ' and ' fro m  w h ic h  i t  
s e p a r a t e d . i n  a  g e la t in o u s -  c o n d i t i o n  o n  ..th e  a d d i t i o n  o f  . , -. 
w a t e r . T h is  b a s e  i s  m uch b e t t e r  c h a r a c t e r i s e d  a s  i t s  . 
p ^ to lu e n e s u lp h e n y l  ’ -dor I v a t  Iv e*  w h ic h  w as . r e a d i l y  p r e p a r e d  
by  t h e  a d d i t i o n  o f  jy * to lu e n e  s u lp h o n y l ' c h l o r i d e  t o  a  s o l u t i o n  
o f  t h e  b a s e  i n  p y r id in e *  an d  w h ic h  c r y s t a l l i s e d  from  
a l c o h o l ,  i n  l u s t r o u s w h i t e '  n e ed les* - s u p #  IBS®- -{Founds - 
B* 4*2* -' % Q % 902 l 8- r e q u i r e s . 1?# 4*2 $ )*  ■ I t s  c o n s t i t u t i o n  ;
w as - e a s i ly  c o n f i rm e d , s i n c e  i t  wag fo u n d  . . i d e n t i c a l  w ith -  ■ 
t h e  p ro d u c t  p r e p a r e d  by  -shaking  ;th& ..^y -to luenesu lphonm te  
o f  4~amlno&iphejo.yl w i th  m e th y l  s u lp h a te  a n d  sodium  
h y d ro x id e *  4*»p«* T Q lu en e su Ip h en y la m in o d ip h en v l * p r e p a r e d  b y  • 
t h e  -u s u a l  m ethod*  . c r y s t a l l i s e s ,  fro m  a lc o h o l  i n  c o lo u r le s s .  ■ ‘ 
n e e d le s *  m .p* 160° {'Found: If* 4 * 5 * 0 x 9 % 7 $ 2 ^ s  r e q u i r e s
M* 4 *2$) *
The y e llo w  p ro d u c t  (A)* o b ta in e d  i n - t h e  p r e p a r a t i o n ,  
o f  4 ^ n itro so -ffie tl:iy lam in o d ip h © n y l*  c r y s t a l l i s e d  r e a d i l y  from  
b e  szene- i n  s p le n d id *  lu s t r o u s -  p l a t e s  w h ic h  ^ c o m p o se d  
v i o l e n t l y  a t  187®* • On b o i l i n g  w ith  d i l u t e .  - su lp h u r ic  aoM * ’
f i l t e r e d *  4 -  M e th y lsm ln o d ip h e n y l s u lp h a te  c r y s t a l l i s e d  
fro m  t h e  f i l t r a t e !  t h e  r e s i d u e  a f t e r  s o l u t i o n  i n  sodium  • 
h y d ro x id e  a n d  v  e p r  ec  Ip  i t& t I o n ,  m e lte d  a t  164° an d  w as 
i d e n t i c a l  w i th  4 -  h y d ro x y d ip h e n y l p r e p a r e d  d i r e c t l y  from  
4 -  a m in o d ip h e n y l* The compound (A) m ust t h e r e f o r e  be 
4 - d iag o m efh y la m i n o& ipheny l (Founds C* 8 1 .8 |  H* 5*7?
B, XX .1. CggHg^Ng rectttipea C, 8 2 .6 5  H, 5 .8 ;  H, IX .6 $ ) .
4 -  D iazo& m Inodlpheny1 I s  fo rm ed  by t r e a t i n g  a n  a c e t i c  
a c i d  s o l u t i o n  o f  4 -a m in o d ip h e n y l w i th  sodium  n i t r i t e  a n d  
fo rm s  y e llo w  p l a t e s ,  m .p* 147® ( B er *> 1 9 25 , 5 8 , 1913)*
4 -  M lt.roso m e th y lam in o d lp h en y  1 b o th  a lo n e  an d  when 
su sp e n d e d  I n  e th e rw a s  t r e a t e d  w i th  a n  a l c o h o l i c  s o l u t i o n  
o f  h y d ro g e n  c h lo r id e *  I n  e a c h  e x p e r im e n t a f t e r  24 h o u r s ,  
t h e  w h i te  s o l i d  was f i l t e r e d  o f f  and  decom posed w i t h  sodium  
h y d ro x id e *  The s o l i d  th u s  o b ta in e d  w as d i s s o lv e d  I n  
a l c o h o l ,  a n d  o n  c o o l in g ,  a  s m a ll  c ro p  o f  c r y s t a l s  m*p* 9 6 ° ,  
was o b ta in e d *  A lth o u g h  a f t e r  c r y s t a l l i s a t i o n  th e  m e l t in g  
p o in t  re m a in s  u n ch an g ed  t h e  p ro d u c t  a p p e a r s  t o  be  a  m ix tu r e  
o f  u n c h an g e d  4 - n itro s o m e th y la m ln o d Ip h e n y  1 a n d  4 -  
m ethy  lam  in o d  ip h en y  1 , f o r ,  on  t r e a tm e n t  w i th  a c e t i c  a n h y d r id e  
an d  s u b s e q u e n t c r y s t a l l i s a t i o n  from  a lc o h o l ,  i n  w h ic h  4  
m e th y lac e t& y la m ln o & Ip h en y l i s  r e a d i l y  s o l u b l e ,  p u re  
4 ~ n itro s o m e th y la m in o d ip h e n y l  w as o b ta in e d *  A f t e r  
s e p a r a t i o n  o f  t h e  c ro p  o f  m .p* 96®, t h e  m o th e r -1 iq u o r  
d e p o s i te d  a n  o i l  w h ic h , a l t e r  p u r i f i c a t i o n  th r o u g h  t h e  
h y d r o c h lo r id e ,  y i e l d e d  4 -m e tb y ta in o d ip h e n y l  (m.p* 3 8 ° ) .
The h y d r o ly s i s  o f  a c e t y l - o- b e n z y l  id e n e a m in o p h e n o l -  _o~ 
B e n z y lid e n e a m in o p h e n o l ( 1 2 g .} w as d i s s o lv e d  i n  a c e t i c
m l c r o a r y s t s l l i n e  p o w d e r ?  m « p *  93*»00® ( F o u n d  i € ?  75*21 
H? -5*S i N*8*2.. req u ires  0#' 75#S| H# 5*41 •
l j -  :: I t - B u f f e r e d  l o s s  o f  b o t h  a c e t i c . - .■ a c i d  a n ^  ':, ' ;;
h e n s a l d e h y d e  o n  b e i n g  'w a r m e d  - w i t h  -d i l u t e  s u l p h u r i c  a c  i d  I  . 
b u t  w h e n ' I t  w as. b o i l e d  w t i h  w a t e r ?. b e n s a X d e l i y d e  a l o n e - w a s  
' e v o l v e d  a n d  t h e  o i l  w a s  g r a d u a l l y  r e r t i e e d ■ b y  c r y s t a l s  o f  . 
p u r e  l f - a o e t j l ^ e * O T i r . o p h e n o l >  ■ m * p *  2 0 8 ® *  ' -.
4 - Am ino-4  ^ h y d n o x y d  ip h e n y  I . was: o b t a in e d  - I n  Z&$ y i e l d  by  
t h e  p a r t i a l  d i a s o t i s a t l o n  o f  b e n s id in e  (D*R*F* 5266.1}* 5©* : 
w as warmed w i t h  b en sa l& eh y d e  a n d  a l c o h o l : (200  e-.*ef/}*. a r d : 
on  c o o lin g ,  t h e  s o l u t i o n  d e p o s i te d  4 * b e n % y lld e n e m in o ~ 4  ?*«■
' hy dr o x jd Iphen y l  i n  p l a t e s  ra * p * 200®'.. - { F o u n d  t ,. II?■. 5  ♦ 3 . C19 
01 r e q u i r e s  l y  5 * 1 5 $ )* W h e n  a c e t y l a t e d  b y . t h e  m e t h o d  
d e s c r i b e d  a b o v e *  i t  g i v e s  a  c o m p l e x  m i x t u r e  f r o m  w h i c h  a  
‘f r a c t i o n  n u p *  138®  w a s  I s o l a t e d  ( F o u n d : 0? 79*1? H* 5 * 8 * ,
% 1 ^ 1 7 ^ E ^ 'p 0 X n i r e s  .C*: 8.0*0; £: :.; ..ll* 5 * 4 } ,*  ,'v f h i s  p r o d u c t  
r e g e r - o r a t e d  '4 « a m i B a ^ i / ^ h y d r o x y  d i p h e n y l ; o n  . b o i l i n g -  w a t e r  * 
b u t  o n  a c c o u n t  o f  t h e  d o u b t f u l  h o m o g e n i t y  o f  t h e  m a t e r i a l  
e m p l o y e d  t h i s  r e s u l t  m s  n o t  r e g a r d e d  a s  s u f f i c i e n t l y  ■•■ 
c o n c l u s i v e  a g a i n s t  t h e  p o s s i b i l i t y  . o f  m i g r a t i o n  t a k i n g  
p l a c e * -  ■■. . -■■ o - — ■
4 —4 g e t y I a m i n o - 4 ^ ^ - a e e t o x y d i p h e n y l . . ** 4 .- A m in o ^ 4  ^ h y d r o x y d i p h e n y l  
w a s  h e a t e d  u n d e r  r e f l u x  f o r ;  5  h o u r s  w i t h ' a  m i x t u r e -  o f  a c e t i c  
a n h y d r i d e  a n d  a c e t i c -  a c i d *  'f in e  p r o  d u e  t  e r y s  t a l l  i s  e d  o u t  
o n ■ c o o l i n g #  a n d  a f t e r  . r - e c r y s t a l l i s a t i o n  f r o m  a c e t i c  a c i d  
f o r m e d  p l a t e s  m * p *  218-280®*.:. ■ - '. .a  . . .-•
4*4 c e ty lb e n ^ 'o y la m in o -* 4 a c e to x r& ip h e n y l  w as v e r y  S lo w ly  
fo rm e d  by  t h e  . i n t e r a c t i o n  o f  4 -ac e ty lam in O '-4 ./ ^ a c e to x y d ip h e n y l  
a n d 'b e n z o y l  c h l o r i d e  i n  p y r i d in e  s o lu t io n * . I t  c r y s t a l l i s e d  
fro m  a lc o h o l  i n  l a r g e  ? ' com pact p l a t  e a  ’ m *p * '142-145®  (F ound  1 
€*■ 75*91 :'S?.'5*3*' C2.5H19O4S .requires 0* 74*01 H> 8*1#|*
o f  4~araiiK>~4' -hyaroxycLxpnenyj. m  p sT icu n e *  mw
compound w as p r e p a r e d  by  th e  h y d r o ly s i s  o f  4 ~ a e e ty la m in o «
4- 4* a e e to x y & ip h e n y l w i t h  a l c o h o l i c  p o ta s s  in n  h y d ro x id e *
4 - A ce t;y lam in o -4 benzoyX hy& roxy& iphenyl w as p r e p a r e d  b y  
t h e  i n t e r a c t i o n  o f  4 ~ a e e ty la m in o ~ 4  -  by  d r  oxyd ip h e n y l  and  
b e n z o y l c h lo r i d e  i n  p y r i d in e  s o lu t io n *  and  fo rm ed  a  
c r y s t a l l i n e  pow der m .p* 2 5 2 -2 5 5 ° . I t  w as warmed f o r  i  h o u r  
w i t h  a l c o h o l i c  d i l u t e  p o ta s s iu m  h y d ro x id e *  t h e  s o l u t i o n  
d i l u t e d  w i t h  w a te r*  and  s a t u r a t e d  w i th  s u lp h u r  d io x id e *
The p r e c i p i t a t e  w h ic h  w as p ro d u c e d  m e lte d  s h a r p ly  a t  224°* 
i n d i c a t i n g  t h a t  o n ly  4 ~ a c e ty la m in o ~ 4  ^ -h y d ro x y d ip h e n y l w as
4 - B en zo y lam in o -4 ~ b e n z o y lh y d ro x y d tp h e n y l p r e p a r e d  by  th e  
u s u a l  m ethod* c r y s t a l l i s e d  fro m  a lc o h o l i c  p y r id in e  a s  a  
w h i te  pow der m*p* 2 7 2 -2 7 4 ° .
The above  e x p e ifc ien ta l w ork  can  be sum m arised  a s
f o l l o w s l~  
tt=CH.CbHs
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2 z 2 *  ^ d i n l t  r o t  etram eth y lb en z  M in a  * a n d  2  t Z '  -*d iam in otetram -..
e t l iy lb e n z M ln e  -a c c o rd in g  t o  t h e  d i r e c t i o n s  o f  t h e s e  a u th o r s #  
The d ia m in e  c r y s t a l l i s e d  from  a lc o h o l  i n  p l a t e s  m*p* 1 8 8 % - 
a n d  w i th  a c e t i c  a n h y d r id e  a f f o r d e d  a  d l a c e t y l  d e r i v a t  iv e  
w h ic h  s e p a r a t e d  froiB a q u eo u s  ^ a ic o lia l  . i n  f d i i e  w hit©  
l e a f l e t s  \m»p* 191 -1 9 2 °"  (F o u n d x""""Ci" 67 * 6 ; : H*:.7*2 ..7 ' C2Q ...
. HggOgEf r e q u i r e s  0 ,  '-6 7 *8 $" T he  b e h a v io u r  o f
t h i s  d l a a i n e  e n d  a l s o  t h a t  o f  2 12: ^ d z m n tn Q d lp h e n j l  (T lu b e r*  ■ ■. 
B er**  1890* ' 25* 7 9 8 * ' 1891* ,'24*  0 0 0 )  i s  to- b e  c o n t r a s t e d
•qtilWirniirtffMi* - ' » 5S!S5Sk
w i t h  t h a t ' o f  O y p h e n y le n s-d ia ia in a #  ;
■ 0 -K itro te tr a m e tI iy lb e n z id im : ■** £  m ix tu r e  o f  t e t r a r a e t h y l - ’ : ■
-nrr~" ""ihuhiih mama iwnim»)nriiC in rmnwun I in F« Ii*rm ii iiiiii*ii*Vin fn ii  mi|i ii ■ n m m i Viifcijiii i t i »i«r~Tftniiiini^  ** . •'
b e n z id in e  (9 * S g * ) :s u l p h u r i c  -ac id  (1 4 0  e*c*}  and  n i t r i c  ■ - 
a c i d  (0*8  c*c.*) a f t e r  -s ta n d in g  8  h o u r s  w as p o u re d  o n  t o  
lee* , n e u t r a l i s e d  w i t h  am m onia, f i l t e r e d  a n d ’t h e  d r i e d  ' 
m a t e r i a l  (a* p *  1 6 0 ° )  c r y s t a l l i s e d ,  fro m  ■ benzene*, fro m  w h ic h  
i t  s e p a r a t e s  a s  a  d u l l  r e d  c r y s t a l l i n e  pow der m*p* 164° , 
(Bound* &» 0 7 *.5 J H> 6*8* ^1 8 ^19^0^8  r e q u i r e s  0* • -67# 4 |
H* 6.7jS}*V a-
)^ h ln i t r o te t r a m e th y lh e n s id in e -  -*■ 8 odium, n i t r i t e  (0 g * )  
I n  w a te r  (5  a*0») w as a d d ed  t o  a  s o l u t i o n  o f  2 «  . 
n l tro te tra m e th y lb e a a a s id in ©  (B g#) i n  c o ld  a c e t i c  a c i d  (60cu© «) 
t h e  - p r e c i p i t a t e  -o b ta in e d  w as f i l t e r e d  o f f  a n d  c r y s t a l l i s e d  
fro m  a  m ix tu r e  o f  b e n ze n e  a n d  l i g r o a n  w hen a  b r i l l i a n t  r e d  ■_ 
c r y s t a l l i n e  pow der xa*p* 145° w as o b ta in e d  (Found * 0 a S3 J 
H , 8 . 7 .  C16HX804 H4 r e q u i r e s  C, 5 3 .2 J  H> 5 .4j5}.
( ,3 :sC )  «  P in i f r o te t r a m e th y lb e n g - id i i i e  «■* To t  e tra in  e t l iy lb e n — 
s i d i n e  (4 * 8 g * J i n  c o ld  a c e t i c  a c i d '  (7 5  e « a « )  w as a d d ed  a  
s o l u t io n :  o f  sod ium  n i t r i t e  (4 g * )  i n  w a te r  (10  c*o*}* Tha- 
s o l u t i o n  assu m ed  a - d e e p  g r e e n  c o lo u r*  b u t  to w a rd s  t h e  e n d  o f  
t h e  r e a c t i o n  t h i s  f a d e d  aw ay a n d  th e  l i q u i d  - f i l l e d  .w i th  a n
obtained by the same method m  that used for the preparation 
of 2z2 f~ aiaminotetramethylbensi&ine, crystallised from 
alcohol in plates m*p. 166*168° {raided with 2 t2 / ~ 
•diaminotetramethylhenssMine melts about 135°). With acetic 
anhydride it gave a dlaoetyi~derIvaf lire , which separated 
from a very large volume of alcohol as m white crystalline 
powder n.p# 281-082° (Found* 0*88.01 H, 7*3* 2^0%6%
% requires €, 67.81 H, 7.3$).
In an attempt to prepare- tetranitrotefimmethylDeriSidii^ 
252 —^dinitrotetr aniat-hyi.bensidine (5*5g) was dissolved 
in sulphuric acid (4Ge*c*>. and nitric acid (1.5c*e.) added. 
On working up in the usual way the major portion of the 
substance was recovered unchained# but a small fraction 
m.p* 186°> unchanged by subsequent eryshaXlisation, was 
obtained (Founds 0, 50.8? H,'4*4$). fbis may be a 
trinttrotetrsmethyXben%idlne . %6%7®6% 8 , 51 *2 j
Hi 4.5$.
Attempted synthesis of the dlnitr otetrametJiyibenig idines♦ 
fhe nitration of 4-iododimethylaniline (prepared by the 
method of Baeyer, Bgr*, 1905, 38, 2762) proved unsuccessful , 
as either iodine was eliminated or blue products were 
formed (compare Merz and Welts, Bar., 1877, 10, 746).
j"wit*iw,wBi1* ggBJaSSqa*.
5~Hi tro*4*bromodtmet liyianil fne was prepared (a) by the 
nitration of 4-bo?oiio.dimethylaniline in oold sulphuric acid 
solution (b) by the broraination of 3~nitrodimethylaniline 
' (Ephraim and Soohuli, Bar., 1915, 48, 650}* Although the 
yield by method (a) was good, the product was accompanied 
by a trace of a substance, obtained as short crimson 
needles m*p* 109*111° by recrystallis.ation from alcohol 
(most probably 3 s5~&initro~4~ cromodimethylaniline} • which is 
very troublesome to eliminate, whereas method (b) gives
jam  a p p e a ra n c e  o r a n y  oy~prG tm ct m  m etnoa  5 -
I f i f r u & im e th y la n i l in a  w as o b ta in e d  i n  v e ry  s a t i s f a c t o r y  
y i e l d  by t h e  m ethod  o f  Sw ann' ( J 19203 13-79 5}*
On h e a t,in g  3-“n i t r o « 4 ~ b ro m o d im e th y la n i 1 in e  w i th  c o p p e r  
pow der a n  e x p lo s iv e  r e a c t i o n  to o k  p l a c e  a t  a b o u t 1 7 0 ° ;  
b u t  no r e a c t i o n - t o o k  p la c e  on p ro lo n g e d  b o i l i n g  w i th  c o p p e r  
pow der i n  to lu e n e *  The a b s e n c e  o f  r e a c t i o n  i n  th e  
l a t t e r  e x p e r im e n t w as i n  a g re e m e n t w i th  a  s u b s e q u e n t  
o b s e r v a t io n  t h a t  3 - n i t r o -4 ~ b ro m o d im e th y la n i  1 in e  w as u n c h an g e d  
by h e a t in g  u n d e r  r e f l u x  w i th  p i p e r i d i n e  f o r  1-| h o u rs*
Beng i d l n e  and  c h i  o r  a e  e ty  1 c h lo r  1 d e . G h lo ra c e t;y l c h lo r i d e
(4  o « d * ) was a d d ed  t o  a  s o l u t i o n  o f  be he i d l n e  (9 * 2 g .)  i n  
b o i l i n g  b e n ze n e  (100 e *c *) • A f t e r  2 h o u rs  th e  e x tre m e ly  
i n s o l u b le  p r o d u c t  w as f i l t e r e d  o f f  and  a  s m a ll  p o r t i o n  was 
o b ta in e d  a s th e  h y d r o c h lo r id e  by  r e c r y  s t a l  I f  s a t  io n  fro m  
a  l a r g e  b u lk  o f  d i t a b #  h y d r o c h lo r ic  a c i d  (F ound ; HC1*
2 4 .5 $ \  C ^ il^g O % .  2HC1 r e q u i r e s  I£01, 2 4 .6 J s ) .
B e n z id in e  a n d  d i a c e t y l , D la e e ty l  ( 2 *7g* ) was a d d ed  t o  a. 
s o l u t i o n  o f  b e n z id in e  { 5 * 5g • )  i n  a lc o h o l  (100c *e *) a n d  
th e  m ix tu re  h e a t e d  u n d e r  r e f lu x *  The b r i g h t  y e llo w  p r o d u c t  
o b ta in e d  w as f i l t e r e d  o f f  and  s in c e  c r y s t a l l i s a t i o n  from  
p y r i d in e  seem ed t o  p ro d u c e  some d e c o m p o s itio n #  th e  p ro d u c t  
was d r i e d  an d  a n a ly s e d  im m e d ia te ly *  T h re e  sam p le s  g a v e  
th e  f o l lo w in g  r e s u l t s  Q« 7 6 .1 ;  7 7 * 4 ; 7 7 * 6 ; H* 6 * 4 ; 6 * 2 ;
6 * 6 ; H# 8*6-115?. The f o l lo w in g  fo rm u la e  i n d i c a t e  
p o s s ib l e  c o n d e n s a t io n  p r o d u c ts  b e tw een  b e n z id in e  an d  d i a c e t y l *
B e n z id in e  a n d  b e n z o in . S i m i la r  p r o d u c ts  w ere  o b ta in e d
N =  C- . C o C H
i n  a c e t i c  a c id  ( 50c •& *) w e re  mixed# an d  th e  m ix tu re  k e p t  
warm f o r  some t im e .  A b r i g h t  y e llo w  d e p o s i t  (m*p. 2 5 4 - 
2 6 4 ° |  l l # 5 g . } r a p i d l y  form ed# fo l lo w e d  by  a n o th e r  
(sup*  2 4 0 -2 4 7 ° |  l* 9 g * }#  w h i l s t  t h e  f i l t r a t e  on  p o u r in g
in to  w a te r  g av e  a  gummy m ass # f r e e  from  b e n z id in e #  a n d  
r e a d i l y  s o lu b le  i n  a l c o h o l  from  w h ic h  i t  w as p r e c i p i t a t e d  
a s  a  w h i te  s o l i d  3 s.p t a b o u t 85c (m ixed  w i t h  a c e ty lb e n z o in  
M*p* 83° m e l t s  a b o u t 7 0 ° )*  "The c o n d e n s a t io n  p ro d u c t  w as 
f i r s t  f r e e d  from  th e  com ponen ts by e x t r a c t i o n  w i th  
b o i l i n g  a l c o h o l , and  th e n  c r y s t a l l i s e d  from  n i t r o b e n z e n e  
or* p y r id in e *  Ho f r a c t i o n  w i th  a  s h a rp  m e l t in g  p o in t  
was I s o l a t e d  (F o u n d : C# 7 7 ,7 ?  8 0 * 3 1 77*7# H# 6 * 1 ;
5 .5 ;  5 * 4 1 II# 5*8# -5*8# 5 . 5 y )* f h e  a n a l y t i c a l  d a t a
c o r re s p o n d in g  t o  s e v e r a l  p o s s ib l e  c o n d e n s a t io n  p r o d u c ts  
a r e  g iv e n  below *
N H
C.,Sfc-V, 11, S-S •, C, Sif-0} H,54>-, N,4-<i 5> «V, *M «l-
f h l s  i s  i n  m ark ed  c o n t r a s t  w i t h  th e  c o n d e n s a t io n  o f
£ -p h e n y 2 e n e d fa m in e  an d  b e n z o in  i n  a c e t i c  a c i d  s o lu t io n #  
w h ic h  g iv e s  u n p u r i f i e d  m a t e r i a l  su p *  1 4 5 -7 °  (0* F i s c h e r  
CLq c , o f t . )  g iv e s  1 4 8 -9 °  f o r  th e  p u r i f i e d  d ih y d r o q u in o x a l i n e } * 
B e n z id in e  a n d  a c e ty lb e n z o in  showed no te n d e n c y  t o  
c o n d en se  u n d e r  s im i la r  c o n d i t i o n s .
Bong 11 an d  b e n z id in e  * B e n z id in e  ( l l g * )  an d  b e ra s i l  (12 *6g* 5
i n  a c e t i c  a c id  ( 5 0 c c .)  g a v e  12g* o f  a  p ro d u c t  m*p* 21 4 -2 2 0 °#  
t o g e t h e r  w i th  a  c o n s id e r a b le  am ount o f  d i a c e t y l b e n z i d i n e • 
f h e  compound w as r e p e a t e d l y  c r y s t a l l i s e d  fro m  b e n ze n e  ( i n  
w h ic h  i t  d i s s o l v e s  s lo w ly )#  b e in g  f i n a l l y  o b ta in e d  w i th
& t  . 1 5 0 1  I '0 3 ? ' JLiS n O W S *  'A'XIX*©** &&WPA&&  g t t W  Ulffsf- JL U J . J .u * s  x i ^
a m l y  t l e a l .d a t a  0#82*1 s8 4 * 7 s8 5 #21 H# -.5*1* 4*4 s 4*7*
IF# 5*4$S*9s5*6$* F e r r i s s  .and Y u m e r  f lo e #  c i t e) g iv e  
O* 8 0 * 0 -8 5 #2- : H# 5 .9*5*? . f : I#- 5  .5 - 5  .8 $ *  .
S ^ m ln o d ip h e n y l  was p r e p a r e d  fro m  dx ag o am in o b en sen e  
(&&&ehlimann#.. E aes#  iloOXeland* a n d  W ieklin*. J*  1925# 127*
6 7 )  -  150g* y i e l d e d  23g* o f  t h e  p u r i f i e d  b a se *  I t  w as 
fo u n d  to. b e  f e e b ly ,  b a s ic #  " I t s  s a l t  w i t h  cam phor s n lp h o r i e  
a  a i d  b e in g  h y d ro ly s e d  by w a te r#  •
2 * 0 a r  boxy d ip h e n y l  o b ta in e d  by  t h e  m ethod  of. P i c t e t  an d  
A n k e ro ia it. -(A nnalen#  1891#, 266# 1 4 5 ) fa rm e d  w e l l  d e f in e d  
.b r u c in e  a n d  m o rp h in e  s a l t s #  w h ic h  w e re  c r y s t a l l i s e d  from, 
s e v e r a l ' s o lv e n ts #  w ith o u t#  how ever# a n y  i n d i c a t i o n s  o f  
r e s o l u t i o n  b e in g  o b ta in e d *  I b e  s t ry c h n in e .  and  t h e  q u in in e  
s a l t s  w e r e  o b ta in e d ,  a s  - v i s c o u s  o i l s  w h ic h  c o u ld  n o t  b e  
c r y s t a l l i s e d *
B ip h e n ie  a c i d  g a v e  a  n o rm al b ru c in e #  a  n o rm al q u in in e *  a n d  
a n  a c i d  b r u c in e  s a l t #  b u t  no r e s o l u t i o n .was. e f f e c t e d #  b y  
r e c r y s t a l l i s a t i o n  o f  t h e s e  s a l t s  fro m  -v a r io u s  so lv e n ts * , 
f l ie ^ p h e n y ie t l^ 'la m ii ie  s a l t  w as -.ob ta ined  a s  a n  o i l * .  
E e th y lh y d r-e g e n d ip h e n a te *  m*p* 112%  o b ta in e d  b y  b o i l i n g  
d ip h e n ie  a n h y d r id e  w i t h  m e th y l a lc o h o l  * g a v e  c r y s t a l l i n e  
b r u e lh e * " s t r y c h n in e *  an d  m o rp h in e  s a l t s #  w h ic h  w e re  
c r y s t a l l i s e d  w i th o u t  s i g n  of; r e s o l u t i o n #  - f h e  q u in in e  
s a l t  w as o b t a in e d  a s  a n  o i l *  . \
' 4 - l) im e th y  1 am in o d ip 'h en y l p r e p a r e d ' by  s h a k in g  4 -am inod ipheiiyX  
w i th  m e th y l s u lp h a te  and  sodium  h y d ro x id e #  c r y s t a l l i s e d  f ro m  
a lc o h o l  i n  l u s t r o u s  w h i te  p l a t e s  m*p* 1 2 5 °  (S a rc ia -B arn s#  
118—119° I V o rlE n d e r  128° • F ound  t  1* 7*8* . C a lc  * v B# 7.®$} *
f h e  c o n s id e r a b le  am ount o f  d ip h e n y l-“triiiiethylaiom onii© !-* 
h y d ro x id e  fo rm ed  d u r in g  t h e  - r e a c t i o n  w as' b e s t  I s o l a t e d
l o o # , • ■:
- W hen , 4 ~ a m I n o d I p b e n y l  ' I s  h e a t e d  linden  r e f l u x  w i th  
s o d iu m "  c a r b o n a te  a n d  m e th y l i o d i d e  ( 1  m o l* ) ,  a  c o n s id e r a b le  
q u a n t i t y  o f  t h e  m e t h i o d i d e  o f  4 * d im e th y la m ln G d ip h e iiy l 
{m#p* 2 1 8 0; d e c a m p # } i s  f o r m e d ,  so  t h a t '  t h i s  m ethod  p o s s e s s e s :  
no a d v a n t a g e  o v e r  t h e  . f o r m e r  w h e n  t h e  t e r t i a r y  b a s e  i s  
r e q u i r e d # v
Eodionow (B u l l » S o e # cM m # 19E6* 5 9 * 3 0 5 ) h a s  .
d e s c r i b e d ’ t h e  n m . o f  pheiry ltrim etliy laK m ioriium  h y d ro x id e  '
a s  a  m e th y l a t  in g  a g e n t ,  . b u t  t h i s  com pound I s  w i th o u t  ■ ,
a c t  i o n  o n  4«* ffiiiinodiphenyl# . ,.
{ a ) it s o l u t i o n  o f  4 ^d im eth y aau in o d ip !ien y l i n
c o n c e n t r a te d  h y d r o c h lo r i c  a c i d  w as h e a te d  w i t h  beB zaldehyde.
f o r  24  h o u rs# . .H o . . c o n d e n s a t i o n  to o k  p la c e #  . .
( b )  4 ~&imet!iyXamIn0 d Ip b e n y l  d id  n o t  c o u p le  w i th  .
d i a s o t i s e d  s n X p h a n il lo  a c id #  B a r e la  B a m s  a n d  Tomas(loc,cib«) a n d ;i
V o r la n d e r
( Io e »  e l f #} r e p o r t  t h a t  no c o u p l in g  ta lce a  p l a c e  w i t h  b e n x a n e  
d i a s o n i m  c h l o r i d e  *■.
. ( e )  4~ & Im ethyX aaind& iphery l r e a c t s  w i th  n i t r o u s  a c i d  :
t o  g i v e  S ^ n itr0 « 4 « d iB i6 tliy la iiiin o d ip h en y X  { see  p* 5 5 } ,.
-4^ H y d r o x y < l i p h e n y l  # Xflie y i e l d  o f  t h i s  c o m p o u n d  o b t a i n e d  by  
t h e  p o t a s h  f u s i o n  o f '  d l p h e n y l - * 4 ^ s u l p h o n . i c  a c i d  - { h a t s c l i i n o f f *
B e r»> 1 8 7 3 / 6*-v 194* B ehuX ts*  A nna len#  1874*. 174* E D I} 'o r  b y  
t h e  c o u p l in g  o f  p h en o l, an d  b e n s s n e  d i a s o n ta a  c h lo r id e ' ( N o r r i s *  
M ac  i n t i r e  a n d  Corse*- Ara*: Ohem# £ « *  1903* 2 9 *  1 2 0 *  H a lfo r d  . i
.and - C o lb e r t*  J »-' £m e r# Ohem« Soc «*' 1925* 4 7 * 1456} w as ;• 
d i s a p p o in t in g *  a n d  t h e  f o l lo w in g  m o d i f i c a t io n  o f  t h e  m ethod, 
o f  B a r e la  B&nuV a n d  B u ite r& s  ( A m i » f i n  # 'Qnim. « 1923* E l*
1 2 8 ) w as u s e d  th ro u g h o u t#  4 - to in o d ip h e n y l  (17g*} w as 
d is s o lv e d  I n  c o n c e n tr a te d  h y d r o c h lo r i c  a c i d  (25  e e * )  an d
s o lu t io n  .xxxsereo, x rom a  - vrae© -ox xmpurxuy a m  axn er  to©  
a d d i t io n 'o f  sa m s-su lp h u r ic  a c id  h e a te d  b y  means o f  a  ' : 
c m ^ e n t y ' . p t  steam*.--' f l ie  p r  e o ip x t a t e  wlrieh form ed w as  
f i l t e r e d  ‘o f f *  d i s s o l v e d - in  s .  a l i g h t  e x c e s s  o f  Bodlum ; 
hyd roxid e*  and th e  e o l u t  i  on ob t a  in e d  b o i l e d  w ith  1 nor i t 1 * 
f h e  p h en ol w as r e p r e o lp lt o b o d h y  m eam  o f  h y d r o c h lo r ic  
a c id  and d r ied *  w hen’I t '  c r y s t a l  U s e d  from  h en sen e  In  
pl& tea'm *p« 163~1£$** T ie M  escseed s 60^*'\ - f h l s  m ethod  
o f ' p u r i f i c a t i o n  a v o id s  d i s t i l l a t i o n  in  a  -current o f  steam  ' 
w h ic h  i s  i x e e s s l v e l y  te d io u s #  -
Motion of nitrons acid on 4- hydroqcydlphenyl # :
TO -M iydF O xyd ipheny l ( l* 7 g * } : d i s s o l v e d  In.. a c e t i c ,  
a e i d  (gO ec#) w as ad d ed  sodium  n i t r i t e  (<V?g*) fo l lo w e d  by  
h y d ro g e n  p e ro x id e  (2 ec« } «  • t o e  m ix tu r e  w as p o u re d  i n t o  
w a te r  a n d  t h e  p r e c  ip  i t a t e  c r y s t a l !  1 seel fro m  m e th y l a lc o h o l  
g a v e  a  goo-d y i e l d  o f . S^-nItra-*4*»hydroxydiphenyl#  
3^A ldehydo*i - h y d ro x y d ip !ie ?w l ~  4 ~ H y d ro x y d ip h enyX  ( 16g * } was' 
h e a t e d  u n d e r  r e f  I n s  f o r  3  h o u rs  w i t h  a  m ix t u r e - o f  c h lo ro fo rm  
(2 0 g , )  sodium  h y d ro x id e  (2 0 g *}#. a n d  w a t e r ' (500o e •} •  f h e  
s o l u t i o n  w as f i l t e r e d  h o t# , t h e  r e s i d u e  d i s s o l v e d  t o  h e l l in g :  . 
w a te r#  f i l t e r e d #  a n d  t h e  f i l t r a t e  decom posed  w i th  
h y d r o c h lo r ic  a c id #  fb.e p r e c i p i t a t e  o b ta in e d  c r y s t a l l i s e d  
fro m  -a lc o h o l i n  p a l e  y e llo w  p l a t e s  m *p. 1 0 2 °  (Found?. ■. G, 79*0 
1# 5*3* O i# 1 0 $ 2  r e q u i r e s  C* :?8*8J B* 5*1^}* . t o e  
pheny lhyrlr-ogone» w as p r e c i p i t a t e d  o n  th e ' a d d i t i o n  o f  
p h e n y th y d r a z ln e .t o  a  warm a l c o h o l i c  s o l u t i o n  o f  th e  a ldehyde# , 
a n d  c r y s t a l  U s e s  fro m  b e n z e n e , i n  n e e d le s  m*p*. 210° (Found?
0* 7 9 # 6 1 H* 5#9# r e q u i r e s  0# 7 9  *2 f K#S*S£)*
to©  a ld e h y d e  g a v e  a n ' i n t e n s e  v i o l e t  c o l o u r a t i o n  w i t h  
f e r r i c  c h l o r i d e # ' :
(2 5 g * ) w h ic h  g r a d u a l ly  s e p a r a t e d  a f t e r  c r y s t a l !  i  s a t  io n  from  
m e th y l a l c o h o l  h a d  m*p * ¥4* (d a re fa .  B a m s  d o e s  n o t  g iv e  
t h e  m *p* | f o r i  i n t e r  g i v e s  84% Found 0  ^ 89*01 H* 6*1 J 
1J|.2 1 * 4 *  C a lc *  O$ 89*41 B# 5 *31 E l 21 *6/<?}* By d i l u t i o n  
o f . t h e  a c e t i c  a c i d  f i l t r a t e  w i t h  w a te r  a  f u r t h e r  c ro p  c a n  
b e -  o b ta in e d *  On t h e  o t h e r  h a n d y  i f  a & d it t o n a l  so d iu m
n i t r i t e  . l a  ad d ed  p a l e  y e llo w  c r y s t a l s .  im*p* 1 2 2 ° )  a r e  
o b t a in e d  {com pare b e lo w )* .
; 3*1 i t r  o ~ 4 ~ d im s th y la m in o d ip h e n y l d o e s  n o t  com bine w i th  
m e th y l i o d id e  .even when h e a te d  t o  XQO® t n  a  s e a l e d  tu b e *  
S e d u c t io n  o f  a n  e t h e r e a l  s o l u t i o n  by  a lu m in iu m  am algam  
g a v e  o n ly  c ru d e  3^aaino**4*dim othylam iiK >diplienyl w h ic h  w a s  
■ v e r y  d i f f i c u l t  t o  p u r i f y *  On w a rn in g  t h i s  c ru d e  p r o d u c t  
w i t h  a c e t i c  a n h y d r id e #  ..g^ a c e ty la M lm ^ ^ d im e th y la m in o d ip h e n y l  
w as o b ta in e d  w h ic h  was- e a s i l y  p u r i f i e d  b y  c r y s t a l l i s a t i o n  
fro m  a lc o h o l#  fro m  w h ic h  i t  s e p a r a t e d  i n  s p l e n d id  f e l t e d  
needle*w.p. 167® (P o an d s C, 75,5; H, 7 .0. 016H1801% 
r e Q a i r e s  C* 75.6; H* 7 ,X%), I t  d i d  n o t  g iv e  p h e n y l-  
1 :.E «d im ethy lhenasJm idaso l w hen b o i l e d  w i t h  a c e t i c  an h y d rid e - 
{com pare:, firn iow * B or##  2899# 32#, 2686)*.
■g»»ar*w-'»n ** .
a p p a r e n t l y - t h e  -b ro m iim t io n  o f  4 -* d im e th y lam in o d lp h en y l 
c l o s e l y  r e s e m b le s  t h e  n i t r a t i o n * .  :. To. 4 -d im e th y la m in o ^  
d ip h e n y l  { 6 g .  }■ i n  a c e t i c  -acid  {S O ca.) f a s  a d d ed  b ro m in e  
(6 * 5 g « ) a n d  a f t e r  i  h o u r  t h e  m ix tu r e  was- p o u re d  i n t o  d i l u t e  
sod ium  h y d ro x id e  S o lu t io n *  . A f t e r  i t  h a d  s o l i d i f i e d  t h e  
.b l a c k  o i l  w as d i s s o l v e d  i n  d i l u t e  h y d r o c h lo r i c  a c i d  a n d  the 
s o l u t i o n  f i l t e r e d * -  f b a  p r e o ip  i t  a te #  r e s u l t i n g ,  f ro m  t h e  
a d d i t i o n  o f  m m o n ta  t o  t h i s  f t i t r a t e *  c r y s t a l l i s e d  fro m  
m e th y l a l c o h o l  i n  p l a t e s  su p #  8 1 -8 2 0 (Found * C#. 60.*9i  '
M#;■ 5*3* ■ 014 H1 4 I  B r r e q u i r e s  0# 80*81 . B* 5*1/1’)* . I t s
axpii^n.yjL ct 1/ * \U»A Vxa JUMS»*Jiw;» ewui uixw #
A n al g £ a .  Qu-fra. ,  1 9 2 2 , 2 0 ,47 5 ) .
3 j (5?}"-0 ln i t r o ~ 4 ~ n it ro s o m e th y la m in o d ip h e n y l  ( a ) F u s in g  
n i t r i c  a c id  ( 5 c c ,} w as a d d e d  t o  3 -  i i i t ro ~ 4 ~ d in e ti iy la in in o ~  
d ip h e n y l  (9*6g *) d i s s o lv e d  i n  warm a c e t i c  a c i d  (8 0 c .c « )  a n d  
a f t e r  h a l f  a n  h o u r th e  m ix tu r e  a llo w e d  to  c o o l  w hen p a le  
y e llo w  n e e d le s  ra.p* 122° w e re  o b ta in e d ..  The m o th e r  l i q u o r  
w as p o u re d  i n to  w a te r  and  th e  p r e c i p i t a t e  o b ta in e d  
c r y s t a l l i s e d  from  a l c o h o l .  A f t e r  s e p a r a t i o n  o f  a  s m a ll  
am ount o f  d i f f i c u l t l y  s o lu b le  m a t e r i a l  (n u p • 290*292°} a  
f u r t h e r  c ro p  o f  d i n i t r o - 4 - n i t r o s a r a e t f y la m i n o  d ip h e n y l  i s  
o b ta in e d  (Found? G# 51 »9; H* 3 * 5 | M# 1 8 * 8 . % q
0g %  r e q u i r e s  0 9 5 1 * 7 ; H# 3 * 3 I B* 1 8 * 5 ^ ) .
(b )  To 4 * n l t  r  o so m e th y lamIn o d ip h e n y l  ( 3 g . )  d i s s o lv e d  i n  
warm a c e t i c  a c id  ( 2 0 e e .} fu m in g  n i t r i c  a c id  (2 c * o .)  w as 
added* On c o o l in g  l u s t r o u s  n e e d le s  m*p* 122° s e p a r a te d #  
i d e n t i c a l  w i th  t h e  p ro d u c t  o b ta in e d  by  m eth o d  ( a ) .
I f  t h i s  compound h ad  th e  c o n s t i t u t i o n  s u g g e s te d  by  
* /O a rc ia  B anus i t  s h o u ld  be  in c a p a b le  o f  f u r t h e r  n i t r a t i o n *  
1 .2 & . w as a d d e d  t o  warm n i t r i c  a c i d  ( 5 c .c * )  a n d  t h e  
s o l u t i o n  p o u re d  i n t o  w a te r*  A c o m p lic a te d  m ix tu r e  w as 
o b ta in e d #  w h ic h  a f t e r  r e p e a t e d  c r y s t a l l i s a t i o n  g a v e  a  
s u b s ta n c e  (0 * ^ ) w h ic h  s e p a r a t e d  from  b e n ze n e  i n  y e llo w  
p l a t e s  su p *  161*l_85a (Founds C# 44*45# H# 2 * 7 .
HgOyHg (L V II) r e q u i r e s  0# 4 4 .9 ;  H* 2 .6 } *
No NO
NO,
m
3 1 (5 ? ) * B i  n i  t r  o~4~met h y la m in o d ip h e n y l (LVXIX) . B i n i t r o *  
4 ~ n itro s o m e th y la m in o d ip h e n y l  (4*5g*} w as h e a te d  u n d e r
red. neeoAes# wiTieix  ^ surer - o o u in g  wxrn aisuiiux nau ia*p*.
143°#. The y ie ld  was th e o r e t ic a l (Found; 0# 57*31 H,
4*2* . : '%g%x°4% B # -6 ? * lf ; H* 4 * 0 $ ) ... - I t  was
unchanged a fter , b o il in g  w ith  a e e t io  ant^dride fo r  1 hour 
(compare Eanffmann# Bor*# 1907# 4 0 s 4006)# t a t  was r a p id ly  
reconverted  in to  th e  n itr o so  d e r iv a tiv e  on a d d itio n  o f  
sodium n i t r i t e  to  i t s  s o lu t io n  in  warm ace t i e  acid*.
SEOTlOIf It*-m% ifiwifjwjH1 *8Wi*>w *H r.f i wrMnmw'.wrw '
P ta n tty a tlo n  o f  Biphenyl ~ Biphenyl" (20g*J d in itr a te d  by 
th e  method o f W ills  t i t t e r  (lo e*  e lt* .}  gave 4 ?4 ^ d in i t r o d i -
»jrin.cni. wrrvn»*i>i,l-a*iM«n»xi*'r*' 7T».>
phenyl .{6*7g.#J and a more so lu b le  f r a c t io n  m.p* 70-80° ■
(1 4 .% * Jw hieh# a f t e r  f iv e  r e c r y s ta l l is a t io n s .fr o m  a lco h o l
gave pure 4 i.2 /;«*dinltradiphenyl* ' " The -so lid  obtained  a f t e r
evaporation  .of. th e  a lc o h o lic  mother liq u o r s  was c r y s t a l l i s e d
fou r  t t e e s  from, bersane when pure- 2 s2 ^ » d in itro d ip ta n y l
"{m*p* I2 7 -1 2 8 °) wag obtained* The c o n s t itu t io n  o f  t h i s
/  .
..la tte r  compound was v e r i f ie d  by -comparison w ith  2 12 «*- 
d in itro d ip lien y l prepared from . o»n itroch lorobem ena by 
the method o f  bllmaim (Bar** -1901#- 64# .217?) *
H itrat ton o f  2---E.itrodiphenyl * «* B -E itrodip lienyl (20g*J was 
added, s lo w ly  to  n i t r ic  a c id  (d » l*5 l*  14c c •)# and the "
m ixture .gently  warmed fo r  h a lf  an hour* A fter  pouring  
th e ,r e a c t io n  m ixture in to  water# th e p r e c ip ita te d  s e m i-s o lid  
m a teria l was f  i l t e r e d  to  remove unchanged 2 - n i t  rodiphenyl 
(l*6g*).#. and th e  r e s id u a l s o l id  (21g*) separated  by th e  
method d escrib ed  above in to  4*2./ — and 2 -2 ^ -d in itro d ip h en y ls*  
B ltp a tio n  o f  4 -  I  i t  rodiphenyl -  4 -H itr  odiphenyl (20g #) a f t e r  
■nitration  and working up by the same procedure gave 4t4-/ —
d l n i t r o d ip h e n y l*  ;
4 - t a i T i o - g  ^ n i t r o d i p h e n y l # -  w a s  o b t a i n e d  l a  5 0 $  y i e l d  fey 
p a s s i n g  a  s l o w  s t r e a m  o f  h y d r o g e n  s u l p h i d e  f o r  2  h o u r s  i n t o  
a  'w a r m e d  m i x t u r e  o f  4 i 2  ^ d i x i i t r o d i p h e n y l  £ l 0 g * J *  a l c o h o l  
(X S O g o * )#  a n d  a m m o n ia  ( d  * 8 8 #  l o c o * } *  I t  f o r m e d  a n  
a c e t y l  d e r i v a t i v e  m .p* 140—142°# w h ic h  c r y s t a l l i s e d  fro m  
a l c o h o l  i n ' s h o r t  y e l l o w  r o d s  ( F o u n d s  0#  6 5 * 7 » . H# 4 * 0 #
s q u i r e s  C, 0 5 .6 1  II* 4*7$}#  an d  b y  s h a k in g  w i th  
m e th y l s u lp h a te  a n d  sodium  h y d ro x id e  g a v e  2 -^ n i t r o - 4 -  
d in e th y la m in o d ip h e n v l*  w h ic h  c r y s t a l l i s e d  fro m  a lc o h o l  i n
. T r r . r j i .1 ~ ii iiiwwp i*ii** la i.iMi 'unwr i i i i r i rm ir rn ~  i h't——ri—r — n 'lr- r r .T ir -V m -Q
s m a ll  c r im so n  n e e d le s  m .p*  100° (Found? 0* -69*6? H* 6*6* 
^1 4 ^1 ^% % : r e q u i r e s  0# '69*4?.. H# 5*8$}* ■
4 * B o n g y lid e n aa m in o d ip h e u y l*  o b ta in e d  fe y - th e  a d d i t i o n  o f  ■ .. 
b e n m ld a b y d e  (1  m ol*} t o  a  b o i l in g ,  e t h y l  a l c o h o l i c  s o l u t i o n  
o f  4 -a m in o d ip h e n y l s e p a r a t e s  i n  b u lk y  l u s t r o u s . p l a t e s  -. ••; 
m .p* 143° (Founds ; I# / 5 * o5 ,*, .re q u ire s -  E* 5 .*.45$}..*
H it r a t  io n  o f  4 ~ h e n s y l i & e n e s m i n a d i p h a u y l *  Owing t o  th e
wii.imnn] r  i.iit. i i M ~~~7,."'~T": r~:'rm'fri-i~~rT~~nT wipicnirr»mi«» vwfpttEiwv 11*?"■>, ,i.aw<jwt*,ininii ■< ^ ii»*i***a**a.Bi y ^ '» iii*iauw.i..wnii*rir>»«iftrffB!*i»
e a s e '’w i t h  w h ic h  t h i s  com pound u n d e rg o e s  s u lp h a  n a tio n #  t h e , • .
.y i e l d  o b ta in e d  i n ■t h e  f o l lo w in g  p r e p a r a t i o n  w as p o o r  * T o . • 
8 «Sg»." su sp e n d e d  i n  s u l p h u r i c  a c i d  (1 3  c o . )  a  m ix tu r e  o f  
n i t r i c  a c i d  (S e e * )  and. s u lp h u r i c  a c i d '( 0 c c * )  w as added#  -and 
th e  l i b e r a t e d  feen sa ld eh y d e  rem oved  i n  n  .c u r r e n t  o f  .steam *
T he r e s i d u a l '  m ix tu r e  was m ade a l k a l i n e #  a n d  t h e  s o l i d  ■ 
r e p e a t e d l y  c r y s t a l l i s e d  fro m  a lc o h o l  u n t i l ' t h e  m e l t in g  p o i n t '  
became c o n s t a n t  a t  2 0 0 °  - ( 4 / -n itro -4 -a jr i in o ii ip } x e n y l?  t h i s  . 
c o n s t i t u t i o n  w as v e r i f i e d  fey p r e p a r in g  t h e  a c e t y l  d e r i v a t i v e  
m * p *  2 4 0 °} *  ......
; g- H i t  r  o*4~a  c e t  y la m i n o d i p h e n y l «* 4 -J.e  e ty l to in o d lp h e n y l -  wag
. n i t r a t e d  fey t h e  M ethod o f  .F ig h te r  a n d  Bufesfeerger ; ( B e r .#
1904#- g y #878) » The. c ru d e  p ro d u c t  m e l te d  a t  1 2 5 -1 2 8 °  «*■'
y i e l d  ab o v e  90$* A f t e r  C r y s t a l l i s a t i o n  fro m  a lc o h o l#  i n
3 ~ n itro -4 -* a eiylm ainodl phenyl m *p« 182°"l w h ils t  the  
mother. liquor. contained  a c e r ta in  -amount o f  S~nitr©*4-* 
ami no d iphenyl#. \
S i  ) ^ 0 1 n i t r o ^ 4 ^ d l n e t h T l n i i i n o d l p h . e n x l  S - M t r o - 4 -  -% ■ » m w  -n i'iK  - y  nW iprari.Ti >SKt\w ff lW g W i^ W iW n  i " a i r ' i r w  n a a n  .
■ dimethylaminodiphoiiyi' {2*A2g*t w a s  d isso lv e d  in  su lphuric  
a c id .. {4OC0«)> end n i t r i c ' ac id  • t3#8ee . } . added drop by drop*
A f t e r  8 . h o u r s  t h e  m i s f u r e  wa-g p o u r e d  o n  t o  i c e *  t h e  ; 
p r o d u c t  ;• n e u t r a l i s e d  w i t h  a i i im o n ia *  a n d  t h e  p r e c i p i t a t e  
o b t a i n e d  c r y s t a l l i s e d  s e v e r a l  t i m e s  f r o m ’ a l c o h o l  -in o r a n g e  
r e d  p l a t e s  i . p ,  157-138*  { F o u n d s  0* . 03*6.1 Hy 4 * 3 .
01%  ■ r e q u i r e s  0 *  5 8 . .S J  H* 4 . 8 $ } *
{.8 ? )^ B i n l t r d ^ 4 ^ d ii! ie th T la m in o d ip h e n y l .* • 4 -J ) is ie th y la m in o »
d ip h e n y l  {2 FFg* 1 w a s ;d i s s o l v e d  i n ' s u l p h u r i c  • a c i d  { 2 0 ec*}$ a n d  
, n i t r i c  a c i d '• (X*Xce*} a d d e d  d ro p  b j  d r o p , " A f t e r  S h o u rs  
.■ th e  m ix tu r e  m m  p o u re d  on  t o  i c e  a n d  made a l l r a l l n e  w i th  
aaimonia*. ■ f h e  p a s t y  p r e c i p i t a t e  w as f i l t e r e d  o f f* ,  d r ie d *  
a n d  /extracted- w 1 t h benzene# •■. A f t e r  c o n c e n t r a t i o n  of. t h e  
. h e n g en a  e x t r a c t  a  ? e r f  s m a ll .-am ount ■ o f  a  d e e p  r e d  c r y s t a l l i n e -  
. d i n i t r o ' compound ■ m * p ... 1 7 0 « 1 ? 1 # . w as o b ta in e d  {Founds C ,  5 8 * 7 1  
H* 4»7* ■ ■^X4^ X3^ 4^ 8 ncqtixres-0* 'SS*o.|. /Ii* 4i*3%}.« -Xlie 
y i e l d - o f  d ln itro * 4 -* d im e th y la m in o d ip h e n y l was n o t  ’ in c r e a s e d  
by  t h e  u s e  o f  S .m o ls*  o f  n i t r i c  a c id ,  i n  i t s  p r e p a r a t i o n ,  
f l ie  p o r t i o n  i n s o l u b le  ' i n : b e n se n e  w as / c r y s t a l l i s e d  -from  ’a l c o h o l  
and  o b ta in e d  a s  o ra n g e  p l a t e s  m*p» ’ £X5-*£17.%: w h ic h  c o n ta in e d  
s u lp lm r  a n d  e ro lT c d  am m onia -when h e a t e d  w ith , d i l u t e  sod ium  
h y d ro x id e *  f M s  s tx b s ta n c e  a p p e a rs  t o  b e  t h e  ammonium.. 
s a l t , o f  a  a o n o n itro ^ B io n o sn lp h o n ic  a c  i d  {Found t. 0 *-49.11 .
...Ii* ■ 4 * 8 * . .  ';% 4 % 7 0 5 5 1 S 3 . r e q u i r e s  QP 4 9 # 5 *  H* 5 *Q/f}* I f
Owing to. the explosive character of th is  derivative two 
attempts to analyse i t  by  oomhusilon proved useless* .
4--to tn o~4 ^ n itr o d ip h e n y l was obtained  .In. 65*75$ y ie ld , by , 
the p a r t ia l  redu ction  o f  i-^ ^ d ln itr o d ip iien y l^  by  t h e  method ■ 
o f  W i l l s t & t t e r  f lo e *
4 -A e e ty la iM n o * (585? ) ^ d lb 9 » o i5 Q * 4 ^ n ltro d ip h e n y l -  4-Amim-4^* 
n i t r o & ip h e n y l  w as b o i l e d  in. a c e t i c  a c i d  s o l u t i o n  w i t h  t h e  
t h e o r e t i c a l  am ount o f  b ro m in e * ' u n t i l  t h e  h y d r o b r o a l d e 'a t  
f i r s t  p r e c i p i t a t e d  d i s a p p e a r e d  a n d  a  c l e a r  s o l u t i o n  w as 
. o b ta in e d #  . f M s  s o l u t i o n  w as p o u re d  i n t o  w a te r  a n d  t h e  
p r e c i p i t a t e  (s* p *  a b o u t 1 6 0 * J r e p e a t e d l y  c r y s t a l l i s e d  fro m  
b en g en e  u n t i l  i t s  su p * .w ag  tinohanged  a t  185*181^ (Founds.
C , 40*31 H* 2*5* Op4H2 Q0 3% B rs  r e q u i r e s  0* 4 0 * 6 | ■ H* B * 0 U  
■ On b o i l in g :  f o r  .0. h o u r s  w i th  a c e t i c  a n h y d r id e  i t  g av e  ' 
4*-d iaeety lariinG **( 3 t u t ) * d lb r o m o - 4 ^ n i t r o & ir h e n y l ,  w h ic h
.. W f j r «  n« « ■ »  t iygw.wici-iW *  Jjininnnr* iW W *bi»« i n irwugy «<**»',.tummy-imunwraffiwwarJWiiijmiMu:
c ry s ta llised  from acetic  acid in  lustrous'needles sup*
22 6 -228*#  . . (fo u n d *  ■ 0* 42*11 H* 2*75*  ' ?16^12a4 % .B ^
r e q u i r e s  0* 42*1'?-. Ii* 2*6^}*
8 s5-Bibrcrmo«"4* a o e ty lm in o d ip h e n y l  ** 3*6-B Ihrom o—4—:. 
a m ln o d ip h e n y l . |2 4 g * | w as h e a te d  u n d e r  r e f l u x  f o r  2  h o u r s  , 
w i th  a  m ix tu r e  o f  a c e t i c  a n h y d r id e  f l4 o e * }  a n d  a c e t i c  a c i d  
{120CC*} * . t h e  s o l u t i o n  o b ta in e d  w as p o u re d  i n to  w a te r  
a n d  t h e  d r i e d  p r e c i p i t a t e  C87g*jf e x t r a c t e d  w i t h  b o i l i n g  
c a rb o n  t e t r a c h l o r i d e '  (2 5 0 c e * } * rfh e  r e s i d u e  ( 2 1 ,5 g . )
cry s ta llised  fr-om *loohol in  long needles n.p* 211° (Pounds
1
0* 4 5 * 6 1 . H* 3*2* Bug r e q u i r e s  Q# 45  *51 H* 3 *0/3) •
3 * 5 -0  ib ro iiio -4 -d .iao  e ty la m in o d ip h e n y i.s o b ta in e d  b y  h e a t in g  
Z i 5 - d i b r  o m o -4 -am ln o d ip h en y l w i t h  a c e t i c  a n h y d rid e *  c r y  s t a l l  i s e s  
from  c a rb o n  t e t r a c h l o r i d e  i n  s h o r t  n e e d le s  m#p* 184°*
(Found* .6* 46*3* 33* 3*1* :^ 3,6^X3^2^ Brg r e q u i r e s .  6# 46*1?!
Hi>.3#2JSU .. .. .1
t o  "fum ing n i t r i c  a c id  ( I S c a . )  a n d  a f t e r  §  h o u r  t h e  s o l u t i o n  
w a s 'p o u re d  i n t o  w a te r#  A f t e r  r e p e a t e d  c r y s t a l l i s a t i o n  
f ro m  a c e t i c " a c i d ? ' c l u s t e r s  o f  s m a l l  n e e d le s  - m .p* 2 6 9 -2 7 0  ° ■' 
w ere  o b ta in e d  w h ic h 'p ro v e d  t o ' b e  a  d l n i t r o  ■ compound (Founds: 
0 ? '& 6 .9 f  ' B? 2 * 4 . ' B l4% 0 .5% B rg  r e q u i r e s .  0? 3 6 .6 |  H? 2*0%)
By b o i l i n g  w i th  a c e t i c  a n h y d r id e  f o r ,  2  h o u rs  i t  w as - 
c o n v e r te d  i n t o  t h e  c o r r e s p o n d in g  ' d i a c e t y l  d e r i v a t  I v e ? 
w h ic h  c r y s t a l l i s e d  from  a q u e o u s : a c e t i c  a c i d  i n  t h i c k  
n e e d le s  m.p*.' 1 3 0 -140*  (Founds 0*  3 3 .8 1 : ' \ H , 2 . 5 . % # n
§? S3 . 4 1 B? 2 .2 ^ 1 * / ■
■ I t  w as n o t  fo u n d  p o s s ib l e  t o  i s o l a t e ' a  m o n o n it ro -  
5 : 5 - d l b r o m o -4 -aee -ty la m in o d ip h e n y l?  f o r  c o m p a riso n  w i th  t h e  
4  ^ - n i t r o -  {3 s 5? ) -d ib ro m G -4 ~ aee ly lam in o d lp h en y X  d e s c r ib e d  J 
a b o v e ..  : T h e r e f o r e  th e  c o n s t i t u t i o n  o f  t h e  l a t t e r  com pound 
re m a in s  d o u b tfu l?  so  t h a t  t h i s  m eth o d  o f  o r i e n t i n g  H a l f o r d f s  
.n i tro d ib ro m o -4 -h y d ro x y d ip h e n y l  was a b a n d o n e d .
4 -^ l i f r o - i -h y d ro x y d lp h e n y l  -  4  /~ I  i t  r o -4 -am  i  nod ip h e  ny 1 ( 6g . )  
w as d i s s o l v e d  i n  500 cc*  b a i l i n g  h y d r o c h l o r i c  a c i d  { 1 2 c .c * ?  
d  1 .2 } ?  a n d  t h e  c l e a r  s o l u t i o n  r a p i d l y  c o o le d  t o  1 0 %  when- 
sod ium  n i t r i t e  ( 2 .4 g .}  w as a d d e d . A f t e r  .s ta n d in g  I  h o u r  
w i t h  o c c a s io n a l  shak ing? , t h e  s o l u t i o n  w as f i l t e r e d ?  a n d  
d i l u t e  s u l p h u r i c  a c i d  a d d e d . T he l i q u i d  f i l l e d  w i th  a  
t h i c k  p r e c i p i t a t e  o f  t h e  di& zoninm  -su lp h a te ?  w h ic h  r e -  
d i s s o l v e d  o n  w arm ing? an d  w as decom posed  b y  p a s s in g  i n  s team  
The p r e c i p i t a t e  w h ic h  fo rm ed  w as f i l t e r e d  o f f  a n d  e x t r a c t e d  
w i th  b o i l i n g  d i l u t e  p o ta s s iu m  h y d r o x id e .  : T he c ru d e  n i t r o -  
p h e n o l was p r e c i p i t a t e d  from ' t h e  e x t r a c t  b y  t h e  a d d i t i o n  o f  
h y d r o c h lo r i c  a c i d .  ' ■ I t  w as f i l t e r e d 'o f f ?  d r i e d ?  a n d  b o i l e d  
w i t h  a lc o h o l  [(1 0 0 C .C .}  w h ic h  l e a v e s  a n y  d i n i t r o p h e n o l ' 
u n d lsso lv e d ]?  a n d : th e  a l c o h o l i c  - e x t r a c t  e v a p o r a te d  to- d r y n e s s  
The r e s i d u e  c r y s t a l l i s e d  from  b e n z e n e 'i n  l u s t r o u s  y e llo w
5 *4 ^»p i n i t r o ~ 4»h y d ro x y d tp h e n y  1 p r e p a r e d  b y  a d d in g  a  a l i g h t  v' 
e x c e s s  o f  sod ium  n i t r i t e  ’t o  a  s o l u t i o n  o f  4  ^ n i t r o - 4 * *  ■ 
h y d ro x y d ip h e n y l i n  t a r n  a c e t i c  a c i d * - c r y s t a l l i s e s  fro m  a c e t i c  
a e l d  i n  s m a ll  n e e d le s  ®*p* 1*72® (F o u n d l 0* 85*61 '-H* 5*1* 
CX2HBO5H r e q u i r e s  0? 65*4* H*. v  I t  w a g - o r ie n ta te d
b y ' f u r t h e r  n i t r a t i o n *  w h e n 'th e  p ro d u c t  p ro v e d  i d e n t i c a l  
w i t h .a n  a u t h e n t i c  sp e c im en  o f  3 ;  5 ;4 ^ ~ t r  i n i t r  o-4~hy& roxy~ 
d ip h e n y l* ' • I t  r e a c t s  w i t h ■ p - to lu e n e s u lp h o n io .  c h l o r i d e  i n  
p y r  i d in e  s o l u t  i o n  - to  g iv e ' & p* t  o lm en ean lp h o n & te s w h ic h  
c r y s t a l l i s e s  from  b e n s  one l i g h t  p e tro le u m ' i n  s t a r  sh a p e d  
c l u s t e r s  o f  n e e d le s  m«p* 147*14B0 * {Founds G* 5 4*7 I-
1 ,  S .B i  ;-. % # x # 7% S  r e q u i r e s  0* 5 5 .1 *  H# 3 * 4 |
H » 6 * 7 5 $ )  * ' h
B ih ro a o ^4^* n l t r o * 4 *hydpox^rdiphenT l * 4^~*Mtro~4»*
. h y d r o x y d i p h e n y l  : { l g * 3 .  w a s .  h e a t e d  u n d e r  r e f l u x  w i t h  a  
s o l u t i o n  o f  h r  o m l i i e  { f g * }  i n  c h l o r  o f  o r a  { 2 0 a * o * } *  • $ h e
c r y s t a l s  w h i c h  g r a d u a l l y  f a r m e d  w e r e  f i l t e r e d  a n d  
c r y s t a l l i s e d  f r o m  b e n z e n e  i n  s m a l l  n e e d l e s  m . p #  2 5 2 * 2 3 4 * :  
{ F o u n d !  € ,  3 9 * 0 1  H ,  1 * 9 *  B r 2  r e q u i r e s  C *  3 8 . 6 ;
H# 1 . 9 $ ) .
5  g {t ) ~D ihrom o~4~ h jd ro x y d lp h e n y l9 w as o b ta in e d  a s  n e e d le s  
m .p* 93«9S# *. - b y  b o i l i n g  a  s o l u t i o n  o f . 4 -h y d ro x y d ip h e n y l  
I n  c h lo ro fo rm  w i t h  b rom ine  (2  m o ls*}*  2 fr* w as w arm ed -w ith  
a  s o l u t i o n • o f ' p o ta s s iu m  p e rm a n g a n a te  i n  d i l u t e  p o ta s s iu m  
h y d r o x id e . {4oee* lG$3 f o r  s e v e r a l  h o u rs *  S u lp h u r  -d io x id e  
was p a s s e d  in*  t h e  c ru d e  a c i d  th u s  p r e c i p i t a t e d '  w as 
d i s s o l v e d  i n  sodium  c a r b o n a te  s o l u t i o n  a n d  r e p r e c i p i t a t e d  
w i th  h y d r o c h lo r i c  a c id *  A f t e r  c r y s t a l l i s a t i o n  fro m  
a q u e o u s  a lc o h o l ' ' t h e  a c i d  fo rm ed  n e e d le s  m .p* 24Y »249** 
w h ic h  d id  n o t  d e p r e s s  t h e  m e l t in g  p o i n t  o f  £  b ro m o b en zo ic  
a c id #  o b ta in e d  by  t h e  o x i d a t i o n  o f  j^ b ro m o  to lu e n e  *
m ix tu re -  o f  n i t r i c  a c i d  ( 5 c .c * )  a n d  w a te r .( iQ O e .e * )*  Th@ 
p ro d u c t  (6*5g*J c r y s t a l l i s e d  fro m  a lc o h o l ,  i n  lo n g  y e llo w  
n e e d le s  118® '{ r a t h e r . I n d e f i n i t e )* {Found; C, 62*04
H# 4*4* 0 p9% 8® 4% ^ r e q u i r e s  0? 61 *9; H* 4 «35/£) * By
'h y d r o ly s i s ,  w i t h  T5/I s u lp h u r ic  a c i d  a t  100%  p u re  3 ~ n itro « 4 ~  
am inod  ip h e n y l  w as o b ta in e d *
e lu e n e su ip h O O T lh y d ro x y d lp h e n y l* ' p r e p a r e d  b y  th e  
i n t e r a c t i o n  o f  4 « h y d ro x y d ip h e n y l a n d  p ~ tc lu e n e s u lp h o n ie  
c h l o r i d e  i n  p y r i d in e  s o lu t io n *  c r y s t a l l i s e s  fro m  a c e t i c  
a c i d  i n  l u s t r o u s  'p l a t e s  Bu-p* 1*77°*. (F ound ; 0* 7 0 * 5 ;
H* '5*S* 0 x # 1 6 % s  r e q u i r e s  0* 7 0 * 4 1 I!* 4*9$)*.
H i t r a t io n .  o f  4~p* to lu a n e s n lp h o B T ih y d ro x y d if fh e n y l ♦
' 2*5&* w as a d d e d  t o  a  warm ed m ix tu r e  o f  n i t r i c ,  a c i d  
t ’d  1*5* 2 .5  e*c*} a n d  a c e t i c  a c i d  (3  c*c*J* ' a n d  a f t e r  §  h o u r  
t h e  c l e a r : s o l u t i o n  p o u re d  o n to  i c e .  t h e  p r e c i p i t a t e d  
p l a s t i c  m ass w as . b o i l e d  w i t h  a  l i t t l e  a l c o h o l  t o  rem ove 
Im p u rit ie s* , and  t h e  r e s i d u e  c r y s t a l l i s e d  from  .benzene*> l£ght 
p e tro le u m  i n  com pact, - n e e d le s  m .p* 156-158®  (Founds-' ■ C* 62*31 
H»' 4 * 3 * ' ' 0 x # i g 05 ' .IS; r e q u i r e s  0* 61*8$ H* A « l$ }  * ■ ' T h is  . . 
n i t r o  compound Was i d e n t i c a l  w i th  4  ^ n i t r o ~ 4~p«»toIttene"» • 
s n lp h o n y lh y d ro x y d ip h e n y l  p r e p a r e d  i n  t h e  f o l lo w in g  w ay ;- 
• 4 ^ .f l itro ^ 4 ^ h y d ro x y d lp h e n y l u s . )  w as warm ed f o r  4  h o u rs  
w i t h  a  s o l u t i o n  o f  p ^ to ln e n e s u lp h o n lc ' c h l o r i d e  ( I g *} i n  
d i e t h y l a n i l i n e  '(5 e * e * )»  T h e s o l u t i o n  w as d i g e s t e d  w i th  
h y d r o c h lo r i c  a c id *  an d  t h e  r e s i d u a l  s o l i d  c r y s t a l l i s e d  fro m  
b e n z e n e - l ig h t  p e tro le u m  b e in g  o b ta in e d  a s  • t h i c k  n e e d le s  
su p *  1 5 9 %  ,
N i t r a t io n ,  o f  4~a i.e th o x y a ip h .en y l* To a  s o l u t i o n  o f  4~m ethoxy~ 
d ip h e n y l  ( 7 .4 g * )  I n  a c e t i c  a n h y d r id e  (40  c « e . )  w as ad d ed  a  
m ix tu re  o f  n i t r i c  a c i d  (d  1 .5 *  2  c . e . )  a n d  a c e t i c  a n h y d r id e  
(8  e .e # ) *  K e& etlo n  to o k  p l a c e  w i th  e v o lu t io n * o f  h e a t*  •
. m e th o x y d ip h e n y l ■** i . e .  4.5$ t h e o r e t i c a l * On e v a p o r a t io n  
o f  th e -m o th e r  l i q u o r s  5g* o f  a .p r o d u c t  m .p* 5 0 -7 5 °  w as . 
o b ta in e d  w h ic h  c o u ld  n o t ,  b e  p u r i f i e d  by. f u r t h e r .- :
c r y s t a l l i s a t i o n *  . and*, th e re fo re .* -  .was r e n i t r a t e d  b y  a d d in g  r 
t o  a  m ix tu r e  o f  n i t r i c  a c i d  ( d 1 .4 2 *  10- e * c . )  a n d  a c e t i c  . >,
a c i d  ( l O a . e . ) . .  A f t e r  t h e  r e a c t i o n  t h e  m ix tu re  w as p o u re d  
i n t o  ..water#'' ..and th e  p r e c i p i t a t e  (m*p* 1 2 5 -1 5 5 °}  b o i l e d  w i th  
a l c o h o l  (2 0 0 0 .0 # %  : The, r e s i d e  a f t e r  r e p e a t e d  c r y s t a l l i s a t i o n '  
m e l te d  a t  163-166°*.. w h e th e r ' c r y s t a l l i s e d  fro m  a lc o h o l#  ;, 
b en zen e*  a c e t i c  a c i d  o r . c h lo ro fo rm *  .h a t  a n a l y s i s  show ed 
t h a t  I t  was. eonfamfesfced w i th  m o n o n Itr  o - d e r i v a t I r e s  {Found;
C» 63.2  J . H* 4 .1  * . Ci5ttj.o°5% req u ires 0 ,  B6.SJ II, 3 .7 ^ ) .
I t  - w a s . warmed, f o r  a  few  m in u te s  w i th  n i t r i c  a c i d  when. - 
.an a p p a r e n t ly  .u n ifo rm  p ro d u c t  m *p • 171° (2 * 5g •} w as ; 
o b ta in e d  (Founds ,6*  : 5 6 * 4 1 H *-3*6$}* Bo- p u r e  I n d i v id u a l  
w as i s o l a t e d  fro m  t h e  m ore s o l u b l e  m a t e r i a l  (2*5g* m .p * 1 2 5 -  
150°} ... - .A d d i t io n  -of n i t r i c  a c i d  (1  m ol*}, t o  a  s o l t i t i o n  
o f  4  ■■-nItr-0 '-4-m ethoxydiphenyl I n  a c e t i c  -an h y d rid e  g a v e  a  
q u a n t i t a t i v e - y i e l d  o f t  he  p ro d u c t  m ,p  * 171°* w h ic h  w as ■ 
a l s o  p ro d u c e d  i n  50$ y i e l d  by  t h e  t r e a tm e n t  o f  3 ~ n i t r o ~ 4 -  . 
m et boxy d ip h e n y l  w i t h  w a rn  n i t r i c  a c i d  (<3U 1*48}* - tim e. 
e s t a b l i s h i n g - . I t s  c o n s t i t u t i o n  a s  3 si.^ d l n i t r o ~ 4-m eth o x y d ip h e n y l*  
B im e  u n d e r  t h e  c o n d i t i o n s  o f . . th e  n i t r a t i o n ,  o f  t h e  p r o d u c t - 
m*p-« 6 0 -7 6 %  . 3 - n l t  ro -4 -m e t!io x y d ip !ien y l. s u f f e r s  o n ly  25$  
c o n v e r s io n  i n t o  3  s i  ^ - d ln l t r o - i - m e f h o x y d ip h e n y l*  ■ i t  I s  - 
a p p a r e n t  t h a t  th e  m ix tu r e  m .p* 8 0 -7 5 °  m u s t - c o n ta in  a b o u t  
8 5 /1 -of i ^ - n l t r o - i - m e th o x y d ip l i e n y l*  T h e r e f o r e  t h e  -. 
a p p ro x im a te  p e r c e n ta g e s  o f  t h e  Iso m er Id e s  fo rm ed  i n  t h e  . 
n i t r a t i o n  o f  4 -m e th o x y d ip h e n y l a r e  3 - n i t r o - i - m e th o x y d lp h e n y l
3-0$* a n d  4 % n itro -4 -* ia e th o x y d ip h e n y i 1,5$*.. . ;
w i t h  s m a l l  q u a n t i t i e s  .o f m e th y l s u lp h a te  a n d  p o ta s s iu m  - ' 
h y d ro x id e *  u n t i l  t h e  r e d  co lo u r- d i s a p p e a r s . ■ - T he s u s p e n s io n  
I s  f i l t e r e d  h o t ;  t h e  p r e c i p i t a t e  c r y s t a l l i s e d  fro m  
a lc o h o l  i n  lo n g  y e llo w  n e e d le s  nwp* 111° (F o u n d t  0 y  6 S .5 |.
H* 4*9 ^1 5 ^1 1 ^ 3 ^  r e q u i r e s  0 # 6 3 * 1 ; H# 4*3/1)*
.^ W it r o —4 -m e th o x y d ip h e n y l* o b ta in e d  b y  b o i l i n g  a  s o l u t i o n
IftijnriT'—rmiiiT ~i ipirTIK .frmiiiM ravgjprmrttTr.M*™ ifA>rr>B«niiieWtll»iiTi(r' • Tgsw^tnwnrwn* -
o f  3 - n I t r o —4 - iiy d ro x y d ip h e n y l i n  x y le n e  w i t h  p o ta s s iu m  
c a r b o n a te  a n d  m e th y l s u lp h a te *  c r y s t a l l i s e s  fro m  a l c o h o l . 
i n  s m a ll  n e e d le s  m*p* 91-92° (F o u n d 5; 0# 6 8 * 3 ; H# 4*7* .. 
C13% 1° 3^  r e q u i r e s  0$ 6 8 * 1 ; H*.- 4*8$).* .' T he  3 - n i t r o - 4 ~
h y d ro x y d ip h e n y l w as p r e p a r e d  b y  th e  m eth o d  o f  H a l fo r d  -and -' 
C o lb e r t  ( lo o -, o l t ») ,, . -i ■ .,: t
5  ;5 - B i n i t r o - 4-m e th o x y d ip h e n y l o b ta in e d  b y  t h e  x y l e n e - p o ta s s  lm  
e a rb o n a  t e - m e t h y ! . s u lp h a te  method#: c r y s t a l l i s e s  fro m  ■ a lc o h o l  
i n  s i l k y  y e llo w  n e e d le s  su p *  1 3 7 -1 3 8 °  (pound  J 0 , 5 6 * 8 f 
S  3.7;*- 6X35X0 .05%  r e q u i r e s  0* 6 6 .9 ;  ;'IT*/5*7$}*;/  ■ -T he . . -
3 s 5 ~ d ln i t r o - i - h y d r o x y d lp h e i iy l  w as p r e p a r e d  b y  t h e  m eth o d  ..
o f  d a r e  l a  Banus an d  C lu lte ra s  ( l o e .  .e if r*) ;.
/4 ;4  - P l - p- ta iu e n e -s t i ip l io m r lh y d ro x y d lp h e n y l» p r e p a r e d  by. t h e
/. i n t e r a c t i o n ;  o f  4*4  -d ih y d ro x y d ip h e a y l .  a n d  x y to lu e n e s n lp h o a i le  
c h l o r i d e  I n  p y r i d i n e  -so lu tio n * , c r y s t a l l i s e s  f r o m . p y r i d i n e -  
e t h y l  a lc o h o l. I n  n e e d le s  m .p .  1 8 8 -1 9 0 °  (Found.* C* 6 3 * 4 ;
H* 4*46*  G2 &S2 2 0 G&2 . r e q u i r e s  .0* .63*2.1 II# 4 * 4 5 $ ) . . A f t e r
w a r n in g ' f o r  2  h o u r s  w i t h  fu m in g  n i t r i c ,  a c id #  t h e  p r o d u c t  
(m«p. 160-5°.}  c o n ta in e d :  o n  a n  a v e ra g e  c o n s id e r a b ly  l e s s  
t h a n  two n i t r o - g r o u p s  p e r  m o le c u le  (Found 1 0#' 5 3 * 5 ; H* 3 * 9 .
% 6 % 0 % 0 % %  ^ 4 n i r e s  €,* 53*41 \  II* 3*4$} *•• S in c e  u n d e r  ' 
t h e s e  c o n d i t i o n s  th e  to lu e n e s u lp h o n y l  r e s i d u e s  a r e  l i a b l e
t o  a t t a c k #  i t  I s ' im p ro im b le  t l i a t  t h e  d ip h e n y l  r e s i d u e  
s u f f e r e d  a n y - n i t r a t i o n *
Z  s4-*B iam inodipIienyl w as p r e p a r e d  b y  a d d in g  a lu m in iu m  amalgam  
t o  a  s u s p e n s io n  o f  S -iiitp o -* 4 ^ am in o d ip h e n y l i n  m o is t  e t h e r  
u n t i l  th e  d is a p p e a ra n c e  o f  t h e  r e d  p a r t  i s l e s *  A f t e r  
re m o v a l’’o f  th e  a ltm iin itim  h y d ro x id e  a n d  e v a p o r a t io n  o f  t h e  
e t h e r  ■ th e  . r e s i d u a l  d ia m in e  - c r y s t a l l i s e d  from  a lc o h o l  i n  
sm a ll  . c o l o u r l e s s  c u b e s  ru p *  10:3° ** y i e l d  70/a {Founds M$. 14*9* 
s a le *  If, 15*2$) * A c e t ic  a n h y d r id e  c o n v e r t s  t h e  d ia m in e  
i n t o  3 ;4 ~ d ia e e tv ld .i8 .m in o d ip b e n y I  m .p* 1 6 3 °  -  a  s o l u t i o n
.MBoiijnraKiipwTiTrrn - ir i- rW ir ir - - r - r  - fm .--  ■~T--r —;   *•- **
o f  ■ t h i s  compound in  a q u e o u s  a lc o h o l  s e t s  t o  a th lc fc  c l e a r  
j e l l y  w hich*  a t  t h e  en d  o f  84 hours*, i s  e cm pletcly transform ed  
i n to  com pact c o l o u r l e s s  n e e d le s  {Found; I* 10*4* ■ 6 x 6 % 6 ° 2 %  
r e q u i r e s  1* 10*4/1)* T he  d ia m in e  i s  c o n v e r te d  b y  b e n z o y l 
c h lo r i d e  and sod ium  h y d ro x id e  i n t o  Z  ;4*»dibenzoyldiam im dl*« 
p h e n y l * m*p* 248? a f t e r  b o il in g  w i t h  a lc o h o l  i n  w h ic h  i t  
is. alm ost i n s o l u b l e  (F ound ; 1* 6 . 9 .  C4Ad i0 h>0 K0 r e q u i r e s  
M$ 7*%$}* 'B ti-B ia m in o d ip h e n y i c o n d e n se s  w i t h  h e i i z i l  in  
■ ace tic  a c i d  s o l u t i o n  to  g iv e  t h e  qxii n o x a l ir e  d e r iv a t iv e  which  
s e p a r a t e s  fro m  a l c o h o l  a s  a  y e llo w  c r y s t a l l i n e  pow der m *p»1430 * 
(Founds II* 7 * 9* % e % 8 %  r e q u i r e s .  II* 7*8$)*
ino~4«*aeet ylam in o d ip h e n y l  w as p r e p a r e d  by  a d d in g  
a lu m in iu m  amalgam t o  a  s u s p e n s io n  o f  5 ~ n it£ ^ o « 4 ~ aeefy lam in a^  
d ip h e n y l  (2 5 g .)  I n  m o is t  e t h e r  (1*5 l i t r e s )  u n t i l  th e  
y e l lo w  c o lo u r  h a d  disappeared* ih e  e t h e r  w as e v a p o ra te d  
an d  t h e  r e s i d u e  e x t r a c t e d  s e v e r a l  t im e s  w ith  b o i l i n g  a lc o h o l*  
f h s  hot, a l c o h o l i c  e x tr a c ts  w e re  concentrated* f i l t e r e d *  
a n d  when c o o le d  d e p o s i te d  th e  compound ( 1 7 g .)  i n  c o l o u r l e s s  
p la t e le t s  m«p* X65# *. {Found; .0* 74 .55  R* 6*2* 0x4I!X40%
r e q u i r e s  C* 74*31 II? 5*2$)  * By the- a c t i o n  o f  a c e t i c  
a iihyd ri& e  o r  o f  b e n z o y l  c h l o r i d e  i n  t h e  p r e s e n c e  o f  sodium, 
h y d ro x id e  i t  i s  c o n v e r te d  r e s p e c t i v e l y  'in to 3:4~& iaoetyl a n d  
3 ;4 - d ib e n z o y ld ia m in o d ip h e n y l  { d e s c r ib e d  a b o v e )*  i n
M = Ni&ainJb&xtXM
pow der iaup«..X86w fro m  - a lc o h o l  (F o u n d s '. M* .8*35* • 
r e q u i r e s  M* 8*5$)'*. i  . .
Ii«> A ce tjisa im in o -»4^p!i6ajl'beii5 ;aiie ( I * T 7 J w as o b ta in e d  b y  •.
.. a d d in g : sodium  n i t r i t e  (3  * 5g »} ■ 
d i s s o l v e d  ;i n ,w a te r  t o  a  s t i r r e d  
s o l u t i o n  o f  3~amino**4**
. a c e ty lm in o & ip h e n y l  (11 ».Sg *) i n  Iiy c lro ch lo r i e  a c i d . (12 «Sc #c * J 
a n d  w a te r  (800a * c * ) . , ilae  d r i e d  p r e c i p i t a t e . s e p a r a t e s .• .-•* 
from. a 3 ,e o iio l . (300a*c.*) i n  f  in e  s i l k y  n e e d le s  B * p * .lS 0 ~ lS 2 # 
:(6*4g*) . (F ound - . GilgOO* 18*3* Ox^KxxOHg . r e q u i r e s  -OB^ CO*. 
XS*2^}* ■ A aiuiino-4^pli© nylben2en©  ( 3 .1 g . )  wan o b ta in e d  from
t h e  a l c o h o l i c ' f i l t r a t e  • a s  a  w h i te  c r y s t a l l i n e  pow der m*p*
156* . (F ounds 0* *?3*4| H* 4 A t ,  . 21*1*  0aXc* 0*  7 3 * 8 f
H* 4*31 ' M* 21 *5$) » . T h is  . t r  l a s  a l e  i s  r e a d i l y  s o l u b l e  i n  
sod ium  h y d ro x id e  a n d  c a n  b e  t i t r a t e d  a p p ro x im a te ly  u s i n g  - 
thym ol; p h t im l c i n  a s ' . I n d i c a t o r  ( F o u n d ? . h*W* 199* . D ale*  ■• 
1 9 6 .)  . ‘ p ■ ■
, By t h e  a c t i o n  o f  a c e t i c  a n h y d r id e #  .o r  o f  a c e t y l : -  
c h l o r i d e  o n  i t s  s o l u t i o n  i n  p y r id in e , t h e  t r i a s o l e , g i v e s  
a  m ixtures o f  t h e  two pos s i b l e ..‘a c e t y l . d e r i v a t i v e s  (1 1 ?  a n d  !>?)>■
'. w h ic h  o n . a c c o u n t  o f  t h e i r  
■. s  i m i l a r  s c lu b  11 i t y  a r e  d i f f i c u l t  
t o  s e p a r a t e # and  i t - i s  n o t  
c e r t a i n  t h a t  (LV) h a s  b e e n  ■ 
o b ta in e d  p u re *  - .. T hey  e a c h 'fo rm , n e e d le s ,  L l¥  m*p.« XS0~132°>
1 ,V ,  nup*  9 7 * .  . They a r e  l a b i l e  iso m e r  id e s , f o r  o n  h e a t in g  (1*1?) 
w i th  a c e t i c  a n h y d r id e  a. m ix tu r e  o f  1,1? a n d  L¥ i s  o b t a in e d  - 
m*p * 9 2 t9 7 4 * ■ T he  g r e a t .  s t a b i l i t y  o f  - th e  X In k in g  o f  tw o o f  
t h e  th re e .,  n i t r o g e n  a to m s p r e s e n t  • i n  t h e  - m o le c u le s  o f  t h e s e  
compounds i s  shown b y  th e  r e s u l t s '  o f  t h e  e s t im a t i o n  o f  
n i t r o g e n  by  K jo ld a l i l  f s m e th o d , F o u n d t.  (L I? )  My 6*9*
6 .0  (LV) I*  S . 9 .  Cj^H jjON g r e q u i r e s  H, 17*7  = 3 x  5 .9 ^
S ^ n itro H k b e n fc o y la m in o d lp h e n y l w i th  a lu m in iu m  amalgam'" 
{com pare p r e p a r a t i o n  o f  '•3*am ino^4~aG ety lam inQ dipheuylJ m e l t s
a t 221°. {Found! 1* 9*6* 9],9 %g0 % res|u ines %9. 9*7|>}* ' I t
i s  d i f f i c u l t l y  so lu b le  in  a c id s  and on ly  m oderately so lu b le  
in  b o ilin g  a lc o h o l* ’ I t  reacts, w ith  a c e t ic  anhydride to'- 
E ire  3^acet.Tlsmino-4-bens:oylaminodipheOTl* -.which c r y s t a l l i s e s
wiiiiw n~iii;iini|irini^Wi»> w^ frrtiTWiiniqTTiifinr^ iiw«w»' .***■»>*■ •
f ro m  a lc o h o l  a s  a  w h i t e  pow der m*p* 2 1 1 °  (Founds. I*  8*5* 
% 1 % 8 % %  3?e% uires M# ' 8*5$)#; a n d  w i t h  ben& oyl c h l o r i d e  
an d  sodium- h y d ro x id e  to- g iv e  3 s 4 ^ d ib e im o y ld ia m in o d ip h e n y l" 
(above}*  ”
Ao e t y l ^ o^ p h e n y le u e & ia m ire  ** Alum inium , am algam  i s  a d d e d  t o  " 
a  s o l u t i o n  o f  o ^ n i t r o .a c e t a n i l i d e  i n  m o is t  e t h e r  u n t i l  t h e  ' 
y e llo w  c o lo u r  i s  d is c h a rg e d *  ’ Owing, t o  i t s  l im ite d .- ' ■ 
s o l u b i l i t y  i n  e t h e r # a G e ty l^ o « p h e n y le tie d ia m In a  s e p a r a t e s  f ro m  
t h e  s o l u t i o n  a lo n g  w i t h  a lu m in lu a  h y d ro x id e# , fro m  W hich I t  
'I s  e x t r a c t e d  by-m eans -of b a i l i n g  b e n z e n e * I t  s e p a r a t e s  
fro m  b e n z e n e  i n  sm a ll#  l u s t r o u s .p l a t e s *  nup*  132° *
On t h e  a d d i t i o n 'o f  t h e  c a l c u l a t e d  .amount o f  sod ium  
n i t r i t e  t o  t h i s  compound l n  h y d r o c h lo r i c  a e l d  s o l u t io n *  t h e r e  
I s  p ro d u c e d  a n  'Im m ed ia te  ■ p r e c ip i t a te  o f  a o e ty l~ l  s2 
b e n z t r i a z a i e .  (LVI)* w h ic h  c r y s t a l l i s e s  fro m  a lc o h o l  i n
com pact n e e d le s *  m .p* 51° (Found? 
OEgOD* 2 8 * 7 * ' CgHyOhg. r e q u i r e s  
CHgCOjr 2B*7#>*- A s e ty lh U S tS *  ; 
b e n z .t r l a a o l e  i s  h y d ro ly s e d  w i th  e x tre m e  e a s e  t o  g iv e  1:2?5*» 
b 6 n .s t r ia s .o le  ( ru p *  8 8 ° )  # w h ic h  o n  a e e t y l a t i o n  re fo rm s  t h e  
a c e t y l 'd e r i v a t i v e  o f  m*p* 51°*
SECTION I  d e a l s  w i th  t h e  v a r i o u s  s te r e o c h e m ic a l  fo rm u la e  
w h ic h  have b e e n  p ro p o s e d  f o r  d ip h e n y l  an d  I t s  d e r iv a t iv e s * .  
Im proved  m e th o d s ; f o r , t h e  p r e p a r a t i o n  o f  -diphenyl#. 4 - n i t r o -  
d ip h en y l.#  2 - n i t r o d . I p h e n y l* an d  4 -a m in o d ip h e n y l a r e  g iv e n *  
P a r t i a l  r e d u c t i o n  o f  4 - n i t r e d i p h e n y l  w i t h  a lu m in iu m  am algam  
g iv e s  a  3 0 f  y i e l d  o f  4 ^ h yd roxy lam  1 n o d i p h e n y l m *p* 152 - 1 54®
" (h y d r o e b lo r I d e ) ♦ 10^  .S u lp h u r ic  a c i d  c o n v e r t s  t h e
h y d ro x y la ia lm  I n to .a .  •compound i s u p * 156%  p o s s ib ly  '4-* 
d ip h e n y ly l— ( 4 - m I r o - 3~ d ip h e n y iy l  )—a m in e * . P i a c e t y l - 4~  • 
byc lro ;xy lam lnod lphen?fl» 'g u p * ' 119°# on  h y d r o l y s i s  w i th  • 
h y d r o c h lo r i c  a c i d  g iv e s  3**chlorO '^4**ajalnodlphenyl s u p *  89® 
( a c e t y l  d e r i v a t i v e  m *p * 145®) * .. 4 -B y d ra z o d ip h e n y l u n d e rg o e s  
no r e a r r a n g e m e n t  w i th  a c id *  4~A.2oxydlphen.yl g u p *  212°#  
a n d  4 « a a o d ip h e n y l  a r e  o b t a in e d  b y  new m ethods*  4 -M e th y l-  
.am inod lp lieny l za»p» 58®- (h y d r o c h l o r i d e s.• a c e t y l  d e r i v a t i v e  - 
s u p * ' 12Q?.}. p^ td lu e n e s u lp h o n y l« * d e r iv a t iv e  si*'p* 1 2 8 ° )  I s  
o b ta in e d  f ro m  4 -^ a c e ty la m in o d ip h e n y l , hy. v s e  o f  sod ium  a n d  
m e th y l io d id e *  .., 4 *HI tro so rn e tl iy la m in o d ip h e n y l - m *p * 116® 
u n d e rg o e s  d e c o m p o s i t io n  .w ith  .h y d r o c h lo r ic  a c id #  w i th o u t  
m i g r a t i o n *. ....4*»pr^ o lu a n e B n Ip h o n y la a a ln o d ip h e n y l m*p* .1 60?$.■ a n d  
4~d iagom e t  fcy la m ln o d Ip h e n y l m*p*;XS7®. (deeomp.*} a r e  
i n c i d e n t a l l y  d e s c r ib e d *  A c e tv l^ o -b e n z y lid e n e a m in o p h e n o l
ntam jmttet HM  r ■, a f il im n . ' t *  Hill I *  M *i I W  ili|Ti~*>** r*pi - rrti nnmf-|| ,Ti*n* pio-1 II lif im »*> n*p III! Ill ||* | f f i i p i T T
s u p *  93-96® b y  b o i l i n g  w i t h  w a t e r . I s  c o n v e r te d  i n t o  N - a e e ty l -  
o^am lm phenoX * 4 -B e n z o lld e n e a m ln o ~ 4 ^ - h y d ro x y d ip h e n y l m .p*
200°#  g iv e s  a n  im pure  a e e t y l  d e r I v  a t i v a  m .p*  138®# w h ic h  i s  
h y d r o ly s e d . b y b o i l i n g . w a te r  . t o  4 ~ am in o ~ 4 .^ h y d ro x y & ip h e n y l«
4 - A c ©tylam i n o - 4 ^ -b e n z o y lh y d ro x y d  ip h e n y l  m*.p* 232-255® # - 
h y d r o ly s e s  t o  4  ~ae e t  y  lara i  n o -4  ^ hy  &r oxy & Ip h e  ny 13 no m ig r a t io n  
ta lc in g  p la c e *  - 4 - A eefy lam in Q -4 c e to x y d ip h e n y l  s u p *  218-220®  
(b e n z o y l d e r i v a t i v e  m*p* 142-143® } a n d  4 -  b e n z o y la m in o -  
4 ^—hy d ro x y  d ip lie n y  1 ' ( b e n z o a te  s u p *  272-274® } a r e  d e s c r ib e d *
b e n z id in e ? o b t a i n e d : by  a n  im proved  m ethod#' g i v e s  (3 2 3 / f  )•» 
d ia c e t.? f ld ia m in o te tn a m e tI iT lb e n z id in ®  r a .p *  - 281*282° • '" I t  i s  ' 
n o t  fo u n d  p o s s i b l e  to  s y n th e s is e -  t h e  d i n i t n o t e t r a a i e t l i y l -  
b e n z id in e s  b y  tine U llm ann  m ethod* O h lo ra c e b y l  c h l o r I d a ? 
d is c © ty  1? benz  o in?  a n d  b a u z i l  c o n d e n se  w i th  b e n z id in e  t o  
.g iv e  m ix tu r e s  o f  v e r y  i n s o l u b le  p r o d u c t s « ' T he b rn c in e -  
a n d  m o rp h in e  s a l t ' s  o f  2 - c a rb o x y d ip h e n y l? t h e  n o rm al b ru c in e ?  
t h e  n o rm al q u in in e ?  a n d  t h e  a c i d  b r u c in e  s a l t s  o f  d ip h e n ie  
a c id ?  a n d  t h e  b ru c in e ?  m orphine?: a n d  s t r y c h n in e  s a l t s  o f  
m e th y l d ip h e n a te  a r e  n o t  r e s o l v e d  p f  c r y s t a l l i s a t i o n  fro m  
s e v e r a l  s o lv e n ts *  : ■ 4*13linethyIm a I  n o d ip h e n y l w i l l  n o t  c o n d e n se  
w i t h  h e n sa ld e liy d e  o r  c o u p le  w i th  d i a z o t i s e d  s u l p h a n i l l o  a c id *  
4 -H y d ro x y d ip h e n y l g iv e s  5 - n i t r o - 4 -  hy  d ro x y  d ip lie n y l  i t h  
n i t r o u s  a c id ?  a n d  s u b m it te d  to- t h e  K eim er~ f iem arm  r e a c t i o n  
;3*a ldeh :fdo*4 *hydr03cvcliphenv i' ra.p* 102°.?. -tp h e n y ih T d raE o ro  
in*p* 2 1 0  *}
g g g flO il I I  -d ea ls  w i t h ' s u b s t i t u t i o n  .re a c tio n s* . 
g~ & oety lam lm ^ *d im eth y lam in o& tp h eH yl' m«p» 167°*- 4 *
B im e th y la m in o d ip h e n y l on  d o m i n a t i o n  g i v e s  ( 5 ? ) bpomo~4~  
d lm e th y lm in o d lp h e u y l  m .p .  81*82% . a n d  o n  n i t r a t i o n  i n  
- a c e t i c ; a c i d  5 i ( S t ) * d in it- ro * 4 * n itr-o so m e th y la m f m f l lp h e n y l  
m .p . 122°♦  . 3 a (S t  >* l ) in i t r o * g«m e th v Ia m in o d ip h e ? y l m .p .  1 4 S ° |;  -
3  i i  5  ? 4 1 1 }*  t r  t  n i t  r e ~ 4«« n i t  r o s  o m e th y la m  i n o d  i p h e n y l  m  . p  « 1 6 1 * 1 6 5 ° .  
2 - K i t r o d i p h e n y l  o n  n i t r a t i o n  . g i v e s  a  m i x t u r e  o f  4 / . s 2 * - d i n i t r o  
a n d  2 ^ 2  * d i n l t r o d i p h e n y l s *  e e t  y l a m i  n o ~ 2  ^ n i  t r o d i p h e n y l
m .p * .  1 4 0 * 1 4 2 ?  a n d  4 * d l i n e t h y l a m i n o ~ 2  n i t r o & l p h e n y l  m .p *  1 0 0 °  
a r e  d e s c r i b e d .  : 4 * B e n z y X I d e n e a m i n o d i p h e n T l .  m . p .  1 4 8 °  g i v e s
4  ^ n i  t  r  o*4 -am I  no -d ipheny l ? w h i l s t  4 - a  e e t  y lam  iiio  d  ip h e n y l  n i t r a t e s  
t o  t h e  .e x te n t  o f  o v e r  90^ i n  t h e  3  p o s i t i o n *  ■ . 3 * ! I i tro * 4 *  
d im e th y ia m in o d ip h e n y l i n  s u lp h u r  t o  ac  i d  g iv e s  3 1 (4  f * l  } «*
4 1 i i i t r o ^ 4 ^ d iia e t3 iy ia m in 0 d lp te H ^ l m » p ♦  1 7 1 ®  t o g e t h e r  w i t h  a  
m o n o n itro -m o n o su lp h o iiie  a c i d  {ammonium s a l t  ra»p* 2 1 5 * 2 1 7 * )*
4 -A e e h y l  am in o - f 3 - m*p* 185-4®
■ ( a c e t y l  d e r i t r a t i r e  m »p» 220«2280 } |  3*5 Plh^orao^4*»ag.etTXaTOiBO**
d ip h e n y l  xti*p. 8X1® {a c e t y l  d e r i v a t i v e  m*p» 184®}l  ' B i n t t r e
■ 3 f5 ^dihn<aaO’*4^ a e 0 t:f la m in o d ip h e n ? T l a  »p » 2 6 9 -2 7 0 °  { a c e t y l
d e r i v a t i v e  ia»p* .139-140®.} a n a  d e s c r ib e d *  .
/  ' * *  /4  - M t n 0 - 4 ^hydno3£ydipheiiy l ra*p* 205- I s  o b ta in e d  fro m  4  - n l t r o -
4 -a m in o d ip h e n y l a n d  r e a d i l y  g iv e s  S 14./ - d i n i t r o - 4 -  ■; ■
>xy m yl m*p* 170® tp - to lu e n e s n lp h o n y l  d e r i v a t i v e
s u p *  1 4 7 - 1 4 8 ° } .  ( 5 :5 t 3 - P l f c g Q r f l o ~ 4 / - n t t p o - 4 ~ > ;
s u p * .  252-234® * 4 - r ^ l T G X u e n c s u l p h G n y I a m i n o d i p l i e n y l  g iv e s
5 - n i t r o - 4 - p - t .o ln e n e sn lp h 0 n y la .iiiIn 0 d ip lie n y l ia«p* 118® ,  w h i l s t  
4 - p - t o l i i e n e s u l p l i o n y l h ? r d n o x y d i p l i e n 7 f l  m * p *  1 7 7 ®  g iv e s . 4  -  '
: r d t r o - 4 -p - to li ie n e s iiIp h o r-y lh .y d re x y d ip h e n y l ia*p♦ 159®* ■
9 1 -9 2 °  5.- a n d  15 * 4  - n i t r p - 4-pi 
4 -M e th o x y d ip h e n y l g iv e s  G0/« S- n l t r o - 4 -r
5 i4. ^ - B i n i t r p - 4 - :
4.
m « p *
metliGXYd
m.*p* 1 7 1 ® ,  a n d  3 : 5 - d i n l t r o *
sup*- 138® a r e  d e s c r ib e d . ,  4 s 4 / ”B i - p -  
s u p * -  188-190® * ■
SECTION I l l *
3  i4 -B ia£vC n6d lpheny l j d l a c e t y l  d e n i v a t i r e  s u p *  163® |
2i *p* 248'%. **. q u in o x a l in e  d e r i v a t i v e
m .p* 148®} i s  o b ta in e d  i n  im p ro v ed  y i e l d  * 8 -A m ino-i -  
a c e ty la m in o d ip h e n y l  m.p*. 155® (b e n z o y l  d e r i v a t i v e  m .p *  186®} 
g iv e s  w i t h  n i t r o n s  a c i d  ff- a o e t y la g im in o -4 -p h e n y lb e n zen e  
m.p*. 130-132® , w h ic h  i s  o b ta in e d  w i t h  I t s  is o m e r ,  m.p* 97®, 
by  t h e  a c e t y l a t i o n  o f  a z im in o -4 -p h e n y lb e n z en c  • . 5 -A m ino-
4 - h e  nzoylam  1 n o d i pheny l, m .p . 821® ( a  c e t y l  c le r t v a t  i r e  m .p . 211® } * 
A c e ty l -o -p h e n y le n e d im s in o  su p *  132* g i v e s  w i t h  n i t r o n s  a c i d  
a e e t y l - l  :2  s-g- b e n a t r la z o le  m »p* 51® * ■
